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FOREWORD

This NASA technical standard provides uniform engineering and technical requiremel
processesprocedures, practices, and methods that have been endorsed as standard fc
programs and projects, including requirements for selection, application, and design criter
item. This standard establishes technical safety requirements for unmaitedchad unmanne:
deep space payloads that fly onboard launch vehi€les requirements contained in this Anr
to NASA-STD-8719.24 were developed jointly by NASA anditéd StateSpacda-orce(USSF)
Space Launch Delté&5(D) 30 and SLD 455afety represdatives using®1-710, Range Safet
User Requirementand NASA safety standards. The requirements of this document compl
the requirements @#1-710 Range Safety User Requiremerand are acceptable to NASA a
the SpaceForce ranges. As such, thgyovide a streamlined starting point for the saf
requirements tailoring process. These requirements are provided in a matrix format tt
developed to facilitate projespecific tailoring of the safety requirements for each NASA pay
project.

This standard was developed by the NASA Office of Safety and Mission Assurance (O
Requests for information, corrections, or additions to this standard should be submittec
OSMA by email to AgencysMA-Policy-Feedback @mai | . nas aFagedb
link at; https://standards.nasa.gov

William Russ DelLoach Approval Date
Chief, Safety & Mission Assurance
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PREFACE

The Original Text column of the following requirements matrix containsNh#onal Aeronautics and Space
Administration NASA) payload safety requirements that are to be tailored for each NASA Payload project, as
required by NPR 8715y7PriogA&mMm. BayThad NA&fAe Payl oad safe
of a joint effort by NASA andhe United States Space Force (USSF) Space Launch Delta (SLD) 30 and SLD 45

Range Safety representatives to establish an approved baselingh#obiSSF91-710,Ai Range Safety U:
Requirements, 0 and applicable NASA safety requirements
payload safety design and operations. The NASA Payload safety requirements apply to all NASA Payload projects
launched from & SSF, NASA, or other range/launch site.

The NASA Payload safety requirements supplement NPR 8715.7 and BE88f91-710, when applied to NASA
launches fromJSSFlaunch ranges. As such, they provide a streamlined starting point for the safety requirements
tailoring process that is required for each NASA Payload project per NPR 8715.7.

The NASA Payload safety requirements (as tailored for each specific project) are mandatory for each NASA Payload
project and are to be applied to associated contracts agtéements. Additional requirements may be imposed by
other organizations, including other launch ranges, commercial payload processing facility operators, or launch
vehicle contractors. This document does not alter or otherwise modify the authomtesoand responsibilities
delineated by statute or policy applicable toWt85F NASA, or other organizations participating in a NASA Payload
project. As outlined ilJSSF 91-710, theSLD Commanders have overall launch authority and responsibility for
public safetyfrom USSFranges. The Directors of NASA Wallops Flight Facility (WFF), and the Kennedy Space
Center (KSC), have authority and responsibility for launches originating from WFF and KSC respectively.

USSF91-710range safetyequirements not gicable to NASA Payloads were eliminated from the following NASA

Payload safety requirementadditionally, in some cases, entire volumes or chapters are not applicable and are not
included in therequirementsnatrix. This results in irregular numbering of paragraphs where certain paragraph(s)

were removed that were not applicaliiee absence of these requirements does notl#88FSLD 30 and SLD 45

Range Safety authority. The project may add backl#®8F91-710 regiirements that are pertinent to their project

upon agreement by the project 6s SRR30thand 8LD 8xRamge SafeWor ki ng
representatives.

Questions pertaining to the requirements in this document and applicable logatesgi@gements should be brought

to the attention of the payload projectbds PSWG. Per )
Payl oad Safety Manager as early as practical in the pr
et ablish the projectés PSWG and initiate the payload

requirements tailoring process.

The NASA Payload Safety Manager is responsible for maintaining and keeping the NASA Payload safety
requirements currg and coordinating all changes with the NASA Payload Safety Agency Team do83feSLD

30 and SLD 4%Range Safety Offices. The NASA Payload Safety Manager contact information and the NASA
Payload safety requirements tailoring matrix are availablehenNASA Payload Safety Program website at:
https://kscsma.ksc.nasa.gov/PayloadSafety

Note: This Preface provides background information that is applicable to all NASA Payload projects. tbisanot
tailored and shall remain as part of each final projspecific safety requirements document.
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. TAILORED RATIONALE/
VOLUME 1: POLICIES AND PROCEDURE REQUIREMENTS STATUS TEXT COMMENTS

CHAPTER 1 INTRODUCTION |

1.1. Objective |

The objective of this publication is to establish and enforce Np&Aoadproject requirements to ensure the safety of
public, launch area, payload processing facility, and launch complex personnel and resources and to ensure thatfg
prelaunch and launch operations adhere to applicable public laws. Thesecspiietynents safeguard people and resoy
(including flight hardware, ground support equipment (GSE) and facilities) from hazards associated with payloads
fly on unmanned Launch Vehiclése. Payload), including hazards associated with pagloelated GSE. This document
a baseline and shall be tailored for each NASA payload project (mission). The contents of this publication are to
conjunction with NASA Procedural Requirements (NPR) 87 FayloadSafety Progranby the payload project to develq
and process their payloads safely throughout the ¢
requirements of 9¥10, Range Safet{serRequirementsand are acceptable to NASA and 8aceForce ranges. Th
Payl oad Safety Working Group (PSWG) is the payload

where all documentation required by this publication and safety concerns or issues start. The PSWG memin¢theap
respective organizations and are responsible for coordinating, as necessary, with their organization to ensure paly
compliance with their organizationds safety pol idan
their organizations property or in their jurisdiction. The PSWG shall include the NASA (or JPL) Payload Project
Safety Engineer, the payload contractor safety representative(s), the NASA Kennedy Space Center (KSC) Laung
Division Saf¢y Engineer (or equivalent) who typically chairs the PSWG, the launch vehicle contractor safety engi
l aunch site range safety engineer, the payl oad prq
Launch Site Integradn Manager (LSIM) and subject matter experts (see Volume 3, Paragraph 2.1) and payload o
recovery organization safety representative as needed. PSWG activities typically conclude with the signing of the
of PayloadSafety Compliancelf there are any open action items, the payload project will provide the appropriate loca
authorities and mission officials with updates and complete the Safety Verification Tracking Log (SVTL). NPR 871
publication, and the PSWG safegview and approval process upholds and does not remove or alter the safety respq
and authority of any organization having safety authority jurisdiction where the payload project is processed. The
section®f this document follow the saparagrapkectionof USSF91-710. The mutual goal of NASA, the payload proj¢
and Range Safety shall be to conduct their missions safely, with a strong commitment to public safety.

Select Status

Note: RangeSafety is a member of the PSWG working as a PSWG mermber t he proj ect és s
process. All correspondence (safety submittals, review comments, etc.) is processed and coordinated through th
The phrase APSWG and Range Safetyo i s us Saetyiskaparaedrdn
the PSWG but to emphasize Range Safetyds role, aut

1.2. Applicability |

I T Information/Title N/A T Not Applicable Ci Compliant T Tailored NC i Noncompliant
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1.2.1. Payload Projects.The requirements, policies, processes, procedures, and approvals defined in this publicg
NPR 8715.7 shall be applicable to all NA®Ayloadprojects. The requirements in this document apply to each pa|
project and its design, fabricationufech area testing, vehicle integration, launch processing, launch, ascent fligh
through payload separation, and planned recovery; paplasitied upper stages; interface hardware that is flown as p
a payload; and GSE (Ground Support Equipthased to support payloadlated operations. During the period frpost
launch ascent flight phase through payload separation the requirements of this document apply only to the extentdh
could credibly result in a mishap causing a faainnor loss of the flight termination system. This document does not ad
in-flight spacecraft operational safety. This document applies to payload processing facilities and the launch site
does not apply to payload integration, operationktasting performed at NASA Centers, JPL and other contractor fad
that take place prior to payload shipment to the launch site area. The mission success and any scientific objec
payload are the responsibility of the Payload Projetit©#fnd are beyond the scope of this document. When confl
safety requirements are encountered, the most stringent shall be applied. When additional safety requirements
NPR 8715.7USSF91-710, and local safety requirements shall bdiegas determined by the PSWG and Range Safef]

Select Status

1.2.2. Tailoring:

1.2.2.1. This document is a template for developing a specific payload project's safety requirements document. T|
edition shall be placed on contract, other agreement, or effected through the applicable range Universal Doc
System. Rguirements were identified to address the safe design and operational concerns encountered in a 'typical’
Every attempt was made to capture the intent of all original requirements from applicable baseline requirememSK¢
91-710). Thecontents of this publication provide additional clarification, removeappiicable requirements, and refle
current practices and procedures of Ranges, Launch Vehicle Contractors, Payload Processing Facility Contractor|
PSWG and Range Safesgserves the right to identify applicable requirements not addressed, and any oversights, o
or inaccuracies during the tailoring process with the payload project office. See Attadlimientt this volume, for furthe
tailoring instructions.

Select Status

1.2.2.2. Developing a tailored edition of this document. The tailored edition should look like this document withwtime) f
exceptions:

Select Status

1.2.2.2.1. The tailored edition shall be constructed in the follomigner:

Select Status

1.2.2.2.1.1. Insert a document heading/title that reads, "NP&SAocadSafety Requirements" for Project Name, date of
applicable contract/agreement/ etc.", centered at the top of each page.

Select Status

1.2.2.2.1.2. Date of tailored edition.

Select Status

1.2.2.2.1.3. The term "PROPRIETARY" shall be placesh page 1, centered directly over thBAR/EAR regulatory
determination statement for egulyload project.

Select Status

1.2.2.2.2. Remaining heading information shall be left justified.

Select Status

1.2.3. New ProgramsThis publication and NPR 8715.7 are applicable to all NR&poadorojects under all new program

Select Status

I T Information/Title N/A T Not Applicable Ci Compliant
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resubmitted to the PSWG for PSWG and Range Safety assessment.

1.2.4. Previous Approvals All new NASA Payloadprojects must comply with the requirements in this document. How|
similar previously approved projects, systems or operations and retatedmpliancesnay be updated and submitted
consideration by the PSWG in assessing the safety of the neagayoject. Existing projects and noncompliance apprq Select Statis
approved before the initial publication of this document shall be updated to reflect any changes since last apy

1.3. Basis for the Requirements

and AFSPCMAN 94710, Volume 1, Sectionl.3.

This publication is based on, but not limited to, the responsibilities or standards contained in or applied by NPR &5

I T Information/Title N/A T Not Applicable Ci Compliant
Pagel6 of 464
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CHAPTER 2 RESPONSIBILITIES AND AUTHORITIES |

2.1. General |

The roles, responsibilities, and authorities for ensuring safety for NASA Payload projects are provided in NPR 835
91-710, and below. For NASA Payload safety roles, responsibilities and safety review and approval processes I
8715.7. FoSpaceForce Range Safety roles, responsibilities, and safety review and approval procetseSF9der10.

2.2. Headquarters SpaceSystemsCommand Responsibilities |

The HeadquartersSpaceSystemsCommand KIQ SSC) operates th&JSSFranges, including providing base suppg
personnel, and other government assets. SBCommander§SACC) is responsible for establishing range safety pa
for USSFranges as outlined iir Force Space Command InstructidgkFSPQ) 91-701, Range Safy Program Policy an I
Requirements. H@SCis also responsible for establishing common range safety user requirements as outline
publication for theSSCSLD 30 and SLD 4% implement and enforce.

2.3. SpacelLaunch Delta Responsibilities |

2.3.1. CommandersSLD 30and SLD 45: |

2.3.1.1. TheSLD Commanders (D/CCs) have overall authority and responsibility for public safety&$Franges as
directed by th&JSSHCC. This delegation is provided via the MAJCOM chain of command and AE®]Jas supplemente

2.3.5. Range Safety OfficesUnless otherwise noted, the use of the term Range Safety in this publication r&fiebs
30/SE,SLD 45/SE, or otherdcal range safety organization.

2.3.5.1. Enforcing safety requirements to ensure that public safety, launch area safety, and launch complex safdgds
by and for all programs using the ranges.

2.3.5.3. Providing oversight, review, approval, and monitoring for all public safety and launch area safety concer|
prelaunch operations at the launch complex and launch vehBld2o80 and SLD 4payload processing facilities.

2.3.5.5. Reiewing and approving flight plans, design, inspection, procedures, testing, and documentation of all h
and safety critical launch vehicles, payloads, and ground support equipment, systems, subsystems, facilities, and I
be used at thed@ernRange (ERjpand WesternrRange (WR)

I T Information/Title N/A T Not Applicable Ci Compliant T Tailored NC i Noncompliant
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2.4, Federal Aviation Administration Responsibilities |

In accordance with 49 U.S.C., Subtitle IX, Commercial Space Transportation, Chapter 701, Commercial Spac
Activities, U.S.C. 88 7010170121, the FAA has responsibility for public safety of licensed launches. The Range
requirements in thigublication have been written with the intent of achieving commonality with the FAA requirement
FAA performed launch site safety assessments of the two United Spaiesiir Force Space Command (AFSPC) natio
launch ranges and determined theelef safety obtained by the existing range safety process to be adequate. The H
not require a license applicant to demonstrate the adequacy of the range services it proposes to use if the applisibél |
safety assessment included thoseises and if those services remain adequatdd Commander discretion to accept high
risk for the launch of government payloads does not apply to licensed launches without a Range User obtaining

the FAA. ( A Me mor an du eDepdritmeatgfrtte dirfomet andd-ederal Awation Administratio
Safety for Space Transportation and Range Activiti

FAA documents can be found on the FAA/AST web site http://www.faa.gov/about/office _org/headquarters_offices/

2.5. Payload Project Responsibilities |

2.5.2. The payload Project Manager (PM) shall be responsible for payload project safety and for developing and m
a safety management program encompassing all applicable safety requirements, identifying a qualified key sys
person with authoritfor resolution of identified hazards and direct access to the PM, and establishing and funding a st
system safety organization/function with direct interfaces and access to other functional elements of the projecigr@ag
a project the PMshall notify the NASAPayloadSafety Manager of the new project as early as possible, obtain a P
Project System Safety Engineer, help coordinate the establishment of the PSWG, and ensure compliance

responsibilities and the safety reviewdapproval process listed in NPR 8715.7. The payload project shall provide a

Safety Plan (SSP), detailing the safety program, for review and approval in accordance with AttAdt@rfrthis volume.

Select Status

2.5.3. Design, Test, and Inspection RequirementRayload projects shall be responsible for the design, inspectior
testing of all hazardous and safety critical payload, project provided ground support equipment, systems, subsysgsn
and naterials to be used in accordance with the requirements of this publication and applicable local safety reqy Select Status
Payload project requests to eliminate or reduce testing shall be justified with clear and convincing evidence presegee
Safety ad the PSWG for approval. Payload project responsibilities include the following:

2.5.3.1. Providing safe systems, equipment, facilities, and materials in accordance with this publication. Select Status

2.5.3.2. Developing and obtaigg PSWG and Range Safety review and approval for all required data and/or dog
necessary for their planned operations. The submittal, review, and approval of data are defined by this documen Select Status
8715.7.

2.5.3.5. Performing risk analyses and implementing design and mission plans consistent with acceptable risk to {

public for deorbiting spacecraft in accordance with NASPD-8719.14 Process for Limiting Orbital Debris. Select Status

I T Information/Title N/A T Not Applicable Ci Compliant T Tailored NC i Noncompliant
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2.5.3.6. Coordinating their safety programs with the PSWG in conjunction with Range Safety and any additiong
authorities needed to ensure their activities meet national policy goals and provide for public, payload processkguggf
launch site safetsind resource protection while minimizing impact on mission requirements.

Select Status

2.5.3.8. Verifying compliance with this publication. The use of subcontractors does not relieve the payload ¢
responsibility. The payload projeshall provide contractual direction and monitor subcontractor performance to
compliance.

Select Status

2.5.3.9. As applicable, when involved in joint projects, interfacing and integrating with other payload projects oec
contractors irtheir safety programs.

Select Status

2.5.4 Radioactive Material Launche®ayload projects shall be responsiloienotifying the NASA Nuclear Flight Safet
Officer (NFSO) the PSWGand Range Safety and ensuring compliance with National Security Presidential Memo
(NSPM-20), dated 20 August 2019, Presidential Memorandum on Launch of Spacecraft Containing Space
Systems. NSPM-20 has superseded Paragraph 9 of PDAR5Cdded 08 May 1996, Scientific or Technologiq
Experiments with Possible Larggcale Adverse Environmental Effects and Launch of Nuclear Systems into Spac
implementation through DAFMAN 9110, Nuclear Safety Review and Launch Approval for Space csilkliElse of
Radioactive Material and Nuclear Systems Bi&5F91-710, Range Safety User Requirements.

Select Status

2.5.5. Conduct of Operations.Payload projects shall be responsible for the conduct of operations as outlined belov
Volume 6 and its attachments:

Select Status

2.5.5.1. Conducting operations in a safe manner.

Select Status

2.5.5.2 Plan and conduct hazardous and safety critical operations potentially affecting launch area personnel and/q
accordance with (IAWSLD 30 or SLD 40Safety approved procedures and IAW the current edition of the appl
operations safety plan &) for the launch complex, recovery sftgility, or area in use and for ordnance and prope
operations and areas.

Select Status

2.5.5.3. Observing, evaluating, and enforcing compliance with safety requirements.

Select Status

2.5.7. Occupéional Safety and Health:

2.5.7.1.Payload projects are fully responsible for the safety and health of their employees and shall comply with NP
NASA Safety and Health Programs, NASA Agency health management policy and progrefiseds in NPD 1800.2,
NASA Occupational Health Program, NPR 1800.1, NASA Occupational Health Program Procedures and the Ocq
Safety and Health Administration (OSHA) regulations/standards. Further, they have an inherent responsibilitydaayp
government employees and property when such are involved in contractor operations or on eleaisadiacilities Space
Force Range Safety shall assume no liability for payload project or contractor compliance or noncompliance wit
requirements.

Select Status

2.5.8. Resource SafetyPayload projects are responsible for resource safety of their owned or ledies faguipment,
and flight hardware.

Select Status

I T Information/Title N/A T Not Applicable Ci Compliant
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CHAPTER 3 RANGE SAFETY POLICY

3.1. General

3.1.1. Each.aunch Vehicleshall have a risk management plan consistent with AFSPC range launch risk guidand
payload project shall demonstrate an acceptable level of mishap risk to the PSWG through the completion of the sy
hazard analyses and risk assessmentsieddén Attachmenfl.2.

Select Status

3.2. Prelaunch and Launch Operations

3.2.1.1. Range Safety shall review, approve, and through Pad Safety, monitor, and impose safety holds, when ng
all prelaunch and launch operati@mducted on the ranges. These actions are required to ensure that the hazards ¢
with propellants, ordnance, radioactive material, and other hazardous systems do not expose the public, launch dre
complex to risks greater than thosesidered acceptable by public law and state documents. These documents inc
are not limited to PL 9999 42 U.S.C. 110011050, Superfund Amendments and Reauthorization Act (SARA), Titl¢
Emergency Planning and Community RigtKnow Act (CPR@\); 29 CFR 1910.119, Process Safety Managemer|
Highly Hazardous Chemicals; 40 CFR 355, Emergency Planning and Notification; 40 CFR 68, Chemical Accident P
Provisions, subpart G, Risk Management Plan; Executive Order 12856, Federal Comptiaiighwio-Know Laws and
Pollution Prevention Requirements; afat the Western Rang€&alifornia Occupational Safety and Health Administraf
(CAL-OSHA).

Select Status

3.2.1.2. Range Safety shall conduct and oversee launch vehicle, payiesidn flight control, and Range Safety laur
support operations to ensure that risks to the public, launch area, and launch complex do not exceed acceptabledinti
with mission and national needs.

Select Status

3.3. Launch Area Safety

The following requirements are in addition to those specifically identified for launch area safety in 3.2.1 of this (@
Attachment 4 of this volume and Volume 7 of this publication for the definitions of terms related to risk.)

Select Status

3.3.1. The ranges shall ensure that all personnel and USAF or third party resources located on any AFSPC rang
Cape Canaveral Space Force StattoG$FS or Vandenberg Space Force Ba¥SEB) or on any supporting site within th
ER or WR, are provided an acceptable degree of protection from the hazards associated with range operations.

Select Status

3.3.2. Table3.2 shows nominal launch area and launch complex hazard consequence arilitypoaltedpories correlated t
different levels of acceptability for prelaunch hazards not associated with launch or Range Safety launch comm
Numbers provided ifable3.2 are guides only and are not necessarily hard limits. NASA safetyassissment often ¢
not address specific monetary values or downtime. NASA safety risks focus more on credible scenarios that ma

loss of life, personal injury, illness, mission loss, or system loss or damage.

Select Status

I T Information/Title N/A T Not Applicable Ci Compliant
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3.3.7. Range Safety shall evaluate all launch vehicle, payload, ground support, and facility systems used on thest
checkout, assemble, handle, support, or launch space launch vehicles or payloads with regard to their hazard p S

; S . A elect Status
ensire they are designed to minimize risks to personnel and fall within acceptable exposure levels for launch area
complex safety.
I T Information/Title N/A T Not Applicable Ci Compliant T Tailored NC i Noncompliant
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Table 3.2. Acceptability Guidelines for LaandRecovery Sitelazard Consequences and Probwgltilgtegories

Hazard Severity |

Potential Consequences

| Probability*

Category

Injury/lliness/Environment

Equipment Loss ($)

Unit Downtime

Data Compromise

I Catastrophic

Could result in one or more of the

following: death, permanent total

disability, irreversible significant
environmental impact.

>10,000,000

>4 Months

Data is never recoverable or primary
program objectives are lost.

Il Critical

Could result in one or more of the
following: permanent partial
disability, injuries or occupational
illness that may result in
hospitalization of at least three
personnel, reversible significant

environmental impact.

1,000,000
to
10,000,000

2 Weeks

to May cause repeat of test program.

4 Months

I Marginal

Could result in one or more of the
following: injury or occupational

illness resulting in one or more lo:
workday(s),reversible moderate

environmental impact.

100,000
to
1,000,000

1 Day

to May cause repeat of test period.

2 Weeks

v Negligible

Could result in one or more of the
following: minorinjury or
occupational illness not resulting
in a lost workday, minimal
moderateenvironmental impact.

< 100,000

< One Day

May cause repeat of data point, or
data may require minor manipulation

%

Risk Priority:

High-Unacceptable

Seriousg WaiverRequired

Medium - ELSRequired

Low ¢ Operation Permitted

*Probability refers to the probability that the potential consequence will occur in the life cycle of the system (test/atioperation).

I 7 Information/Title

N/A T Not Applicable

Ci Compliant
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Table 3.2. ( Continued) Acceptability Guidelines for

Pre-Launch Area and Launch Complex Hazard Consequences and Probability Categories

Use the following list to determine the appropriate Risk Level.

Probability
Description**

Probability Range

Specific Individual Item

Fleet or Inventory***

Frequent

3x102to3x 101

Likely to occur repeatedly

Continuously experienced

Probable

3x103to 3x107?

Likely to occur several times

Will occur frequently

Occasional

3x104to 3x 103

Likely to occur sometime

Will occur several times

Remote

8x105to 3 x 104

Unlikely to occur, but possible

Unlikely, but can reasonably be expected to occur

E

Improbable

1x10%to 8 x 10°

Very unlikely to occur, but still possible

Unlikely to occur, but possible

**Definitions of descriptive words may need to be modified based on the quantity involved

*** The size of the fleet or inventory as well as the system life cycle shalteéned.

I 7 Information/Title

N/A T Not Applicable Ci Compliant
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TAILORED
TEXT

RATIONALE/
COMMENTS

3.4. Launch Complex Safety

this volume.

The following requirements are in addition to those also specifically identified for launch complex safety in 3.2.Jof1

ensure proper safety through an appropriate level of oversight into payload project operations.

3.4.4. When hazards extend to range assets or the general pulitpti@mmander has the ultimate responsibility

I T Information/Title N/A T Not Applicable Ci Compliant
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CHAPTER 4 PSWG andRANGE SAFETY PROCESSES l
4.1. PSWG, Range Safety and Payload Projects Interface Process |

4.1.1The safety review and approval process are covered in the NPR 8715.7 and allows for Range Safety approva
A Payload Safety IntroductioBriefing (PSIB) is typically the first meeting of the PSWG followed by other meetin
complete Safety Review I, I, and Il in accordance with NPR 8715.7. The PSIB shall cover the listed inform
Attachment A1.5 of this Volume.

4.6. Equivalent Level of Safety (ELS) Determinations and Waivers |

Select Status

4.6.1. General. Payload projects shall identify the need for any potential Equivalent Level of Safety (ELS) determ
and/or waiver regarding requirements in this publication to PSWG and Range Safety for resolution. Poten
determinations or waivers shall loentified and presented to the PSWG and Range Safety approval authority at the| Select Status
possible time. Details and requirements for submitting noncompliance requests can be found in Attati3rafrthis
volume.

4.6.2. ELS Determination.The phrase AELSO means an approxi mately
to the level of expected risk that is not statistically or mathematically significant as determined by qualitative afivg
risk analysis. ELS determination made by NASA and AFSPC ranges have been referred to in thenpatt aten
certifications ELS determinations are normally incorporated during the tailoring process.

4.6.3. Waivers: |

4.6.3.1. T hreders ttoeard@cisidn what iallowesradpayload project to continue with a launch, including
process, even though the payload project does not satisfy a specific safety requirement and is not able to demoisst
A waiver applies where a failute satisfy a safety requirement involves a statistically or mathematically significant in I
in expected risk as determined through quantitative or qualitative risk analysis, and the activity may or may not e
public risk criteria.

4.6.3.2. ltis the policy of the NASA and the ranges to avoid the use of waivers. Waivers to the requirements shed
only in extremely unique or compelling circumstances and only when the mission objectives of the payload proje
otherwse be achieved. PSWG, Range Safety, and the payload project shall jointly endeavor to ensure that all re(¢ Select Status
of this publication are met as early in the design and operation process as possible to limit the number of requirtxd
an absoluteninimum.

4.6.3.3. Waivers shall always have the effectivity designated. AvglEtplan shall be required except for those with lifeti

o Select Status
effectivity.

4.6.3.4. The FAA shall be included in the waiver process for licensed prograisSaranges per the memorandum
agreement betweddeadquarters USS&nd FAA/AST on Resolving Requests for Relief from Common Launch S| Select Status
Requirements.

I T Information/Title N/A T Not Applicable Ci Compliant T Tailored NC i Noncompliant
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4.6.3.5. ThesSLD Commanders shall approve or disapprove all waivers affecting public safety as defined in AFSPCGNM
710, Volume 1, Chapter 3, Table 3.1 and Table R2a specific mission based on national or mission needs. Whe
specific mission risks are greater than an expected casualty (Ec) of 360 thelBLD Commanders shall advise the | Select Status
AF/CC. Refer to AFSPCI 9701 for risk approval levels. The latggescribedSpaceForcenoncomplianceequest format
shall be used.

4.6.3.6. The Chiefs of Safety or their designated representatives shall approve or disappte8& ativers other than

those affecting public safety. Select Status

4.6.4. Submittal. The payload project shall submit all waiver requests for revieds approval separately. EL
determinations shall normally be documented as part of the tailoring process. All approved waivers and ELS detel Select Status
shall be included in the appropriate safety data package.

4.6.5. Evenapplicable waiver shall be reviewed for validity prior to each launch or launch cycle. The payload projq
present a synopsis of each applicable waiver with the rationale concerning its viability for review and approval §f Select Status
Safety and the PSWG.

I T Information/Title N/A T Not Applicable Ci Compliant T Tailored NC i Noncompliant
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|
5.1. General |
The overall safety review and approval process for NRapoad is contained in NPR 8715.7. |
I 7 Information/Title N/AT Not Applicable Ci Compliant T 1 Tailored NC i Noncompliant
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CHAPTER 6 INVESTIGATING AND REPORTING MISHAPS AND INCIDENTS

6.1. Mishaps and Incidents InvolvingSpaceForce Personnel and Resources

6.1.1 NPR 8621.1, NASA Procedural Requirements for Mishap and Close Call Reporting, Investigating, and Recor(
applies to all NASA mishaps and close calls. For mishaps and incidents occurriBgam@zorce rangeAFl 91-204, Safety
Investigations an&eports, also applies and the ranges shall investigate and report all mishaps and incidents involvi
personnel and resources.

Select Status

6.2. Non-SpaceForce Personnel and Resources d®paceForce Property

6.2.1. The AFSPC ranges shall ngport or investigate ne8paceForce mishaps under AFlI 204 auspices. Howeve
Range Safety shall assist and participate in®paceForce mishap investigations that affect or could affect public sg
launch area safety, @paceForce resources dmmay assist in neBpacefForce mishap investigations that affect or co
affect launch complex safety or n@pacd-orce third party resources.

Select Status

6.2.2. The PSWG and Range Safety shall be provided with the investigation results@fteaps or incidents occurring (
the ranges.

Select Status

6.2.3. Regardless of the payload project or Range UseglLibeCommander may conduct formal investigations into

mishap and incident odBpacd-orce property that affects or could affecbliuisafety, launch area safety, or launch comy
safety. However, the scope of such an investigation into contractor mishaps is limited to the protection of the pu
Range Users, arffpacd-orce personnel and resources.

6.3. Reporting Space Launch System Anomalies

6.3.1. Any anomaly with potential safety implications and close calls shall be reported in accordance with NPR 8621.
Procedural Requirements for Mishap and Close Call Reporting InvestigatirRpemdikeeping. Any anomaly with potent
safety implications occurring in a system during prelaunch processing, launch, flight, -&upakt processing shall g
promptly reported to the PSWG and Range Safety for review. Anomalies occurring duraty fégint, or postaunch shall
be promptly reported to Range Safety and local safety authorities. Payload projects shall notify the PSWG and Ral
office of all anomaly reviews/meetings prior to the review/meeting and shall provide copiebaéfings, reports, meetin
minutes, and actions identified and taken to address the anomalies.

Select Status
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7.1. This publication shall be updated as needed to coincide with updat&ésSB91-710 Range Safetyand NASA
requirements and to incorporate document improvements. The latest version with any changes shall be provided or]
PayloadSafety Program wasite athttps://kscsma.ksc.nasa.gov/PayloadSafety

Select Status

7.2. Requests for changes to Annex to NASAD-8719.24 Revision B shall be submitted via a hot link on NASA Tech
Standards web pagittps://standards.nasa.gov/standard/NASA/NASTD-871924ANNEX.

Select Status

7.3. All changes to this publication shall first be coordinated jointly among the N2&#oadSafety Agency Team and th
SpaceForce Space Command Rang8t 30 andSLD 45 SafetyOffices). All affected NASA payloagrojects shall be
informed of any changes to this publication. The NASyloadSafety Manager is responsible for keeping this docur]
current and incorporating changes.

Select Status

I 7 Information/Title N/AT Not Applicable Ci Compliant T 1 Tailored
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ATTACHMENT 1 POLICIES AND PROCEDURES |

Al.1. NASA PAYLOAD SAFETY REQUIREMENTS TAILORING PROCESS '

Al1.1.1. Scope This attachment describes the rationale for tailoring, the tailoring process, and the requirem
documenting tailored editions of the publication. This NAB&AyloadSafety Requirements tailoring matrix basel I
document may be found on the NA®RAybadSafety Program website laittps://kscsma.ksc.nasa.gov/PayloadSafety

A1.1.2. Applicability. The tailoring process is applicable to all NABAyloadprojects. Select Status

Al1.1.3. Purpose. Tailoring provides a means for formulating a specific edition of this publication, incorporating only
requirements that apply to a particular padj Additionally, tailoring allows for the project to propose whether or not
will meet the requirements as written or achieve an ELS through an acceptable alternative. A tailored version oftibe
is denoted by t hde pepaturesdranitiEs poliey shall be appravéddy theiPSWG and Range | Select Status
Tailoring refers to the process used of assessing
implementation in order to generate a set of $igaeiquirements for the project. The tailored edition shall be placed g
payl oad project o6s cagreementmcdther agieeraents. s, cooper ati ve

Al.14. Formation of a Payload Safety Working Group. A PSWG shall be formed to assist the project as need

tailoring per this publication. Select Status

Al1.15. Tailoring Rationale. Tailoring shall be accomplished based on the following rationale described below. Alte
means of identifying deletions, changes, additions, and payload project information are allowable provided that
distinguishable from the original teahd each other and are mutually agreed to by the payload project, PSWG, ang
Safety.

Select Status

Al1.16. Deletion of a Requirement: I

Al161. When a requirement is going to be csbhahrpnainmthe STATUY
column of the tailored document. When a requi r e me| SelectStatus
placed in the STATUS column and rationale provided under the RATIONALE/COMMENTS column.

A1.16.2. The original paragraph number and headings shall remain, but treppliceble text shall be identified with th

abbreviation N/A in the STATUS column with rationale provided in RATIONALE/COMMENTS column. Select Status

Al1.1.7. Change to a RequirementEquivalent Level of Safety I

Al1.17.1. Equivalent Level of SafetfELS) determinations may be provided and approved by the PSWG and Range
through the change process.

I T Information/Title N/A T Not Applicable Ci Compliant T Tailored NC i Noncompliant
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A1.1.7.2. A change is allowed to tailor the requirement to a particular system as long as the intent of the requirem
and the ELS is maintan e d . An ANCO for noncompliance shall b I
rationale is provided in the RATIONALE/COMMENTS column to allow for PSWG and Range Safety assessment.

A1.1.7.3. The change shall be fully captured by showing the entire new paragraph with the change in the TAILORE|
column of the tailored document. When the changele.&t he abbr evi ati on fANCO sha

of the tailored documenbliowing the paragraph number. The new paragraph with the change shall be provided u
TAILORED TEXT column with sufficient rationale provided under the RATIONALE/COMMENTS column for PSWG
Range Safety assessment. If additional space is nemdia frationale (i.e. to show analysis or data, or to provide ler
rational e) then an addendum to the tailored docum
requested after the final project specific tailored document hascbegpleted and signed shall be requested using the N
PayloadSafety Post Tailoring Equivalent Level of Safety (ELS) Request NASA Form NF 1826 found on thePsBAd| Select Status
Safety Program website #ttps://kscsma.ksc.nasa.gpayloadafetyu n d e r PayldadSafi et y For ms
equivalent form that contains all information required on NF 1826. When the change is merely an administrative ch
the abbreviati on ®STAIUSsduanh of thétalorqu domwmend aftér the parageaph number. Th
paragraph with the change shall be placed under the TAILORED TEXT column and rationale provided u
RATIONALE/COMMENTS column. When the paragraph is not a requirementsafudt information only the STATUS
col umn of t he tailored shall be mar ked wi t h a
RATIONALE/COMMENTS column.

A1.1.7.4. The existing numbering system shall remain the same to thenomaxextent possible. Select Status

A1.17.5. Additional paragraphs may be added; however, using the remaining unaffected paragraph numbers is ng I

A1.17.6. All changes shall be captured in the TAILORED TEXT column of the project specific tailored documer
changes shall be higghted in bold. Deletions of text, including partial deletions, shall be shown with the original text 1 Select Status
with strikethrough. Insertions of text, including partial insertions, shall be shown with the new text marked with und

A1.18. Addition to a Requirement: I

Al1.18.1. An addition to a requirement is allowed when there are no existing requirements addressing new technolg

. . . I
unforeseen hazards are discovered, when federal or industry standards change, and feasionita Select Status

A1.18.2. An addition shall be added with new paragraph numbers in the section for which it is appropriate or in a ne

. . . Select Status
if no other section applies.

A1.1.8.3 Additions shall be placed in the TAILORED TEXT column in the tailored documentvin a A T O
STATUS column and rationale provided under the RATIONALE/COMMENTS column. All changes shall be highligl Select $atus
bold. Insertions/ additions of text, including partial insertions, shall be shown with the new text udiderline

A1.19. Payload Project Information Only I

I T Information/Title N/A T Not Applicable Ci Compliant T Tailored NC i Noncompliant
Page31of 464


https://kscsma.ksc.nasa.gov/PayloadSafety

Annex to NASA-STD-8719.28 Payload Project Name Rev: Basic

. TAILORED RATIONALE/
VOLUME 1: POLICIES AND PROCEDURE REQUIREMENTS STATUS TEXT COMMENTS

A1.19.1. Requirements having only an indirect effect on the payload project, but which are still required of the prg
whole shall remain in the tailored publication as information only. Examples of such requirements include Pg Select Status
responsibilities, dter range contractor responsibilities, and payload project facilities manager responsibilities.

A1.1.1Q Waivers I

A1.1.10.1 Waivers are not rationale for the deletion of requirements. The requirements shall remain in the tailored ¢
and the waiver process shall be used for the disposition of the requirement. When a requirement is not going to
there is a restant increase in risk as determined by the PSWG in conjunction with Range Safety then a waiver req
be submitted. If the waiver&pprovedt hen a ANCO i s placed in the STATU
title and number(s) shalle placed under the RATIONALE/COMMENTS column. The NF 1827 NA%&loadSafety| Select Status
Waiver Request may be found on the NABayloadSafety Program website lattps://kscsma.ksc.nasa.gov/PayloadSaf
This form is used for all waivers. Additionally, if the waiver is impacBpgce Forcproperty and resources, then the LSR
(Launch Safety Requirements Relief Request) form shalubmitted and theUSSF91-710 range safety user requiremsg
waiverprocess will be followed.

Al.111. Risk-Cost Benefit Analysis: I

A1.1.11.1. Technical issues regarding such items as applicable requirements, policy, criteria, or data may be eval
risk-cost benefit basis to determine if the risk is acceptable to waive the requirements.

A1.1112. A risk-cost benefit analysis, bed on the criteria defined in AFSPCMAN-310, Volume 1, Chapter, 3Fable3.1
andChapter 3, Tabl8.2of this volumemay be submitted to Range Safety.

A1.1.11.3. Based on risicost benefit analysis data, Range Safety and the Range User shall reach agreement on the
of the requirement in question.

Al1.1114. If the application of &JSSF91-710range safety useequirementresults in significanteduction in risk at g
significant cost benefit, it may be determined by Range Safety to be sufficient to impose the requirement; howe
benefit is insignificant and/or the cost is high, the requirement may be waived or determined to provi&e alhith
consideration for public safety.

Al1.1.12 Preparation of a Project Specific Draft Tailored Edition of NASAPayload Safety Requirements document: I

Al1.1.12.1. The payload project shall produce a payload project mission specific draft edition of this document per NP
and this standard. The NASPayloadSafety Requirements tailoring matrix is found on the NAZ#loadSafety Progran| Select Status
website ahttps://kscsma.ksc.nasa.gov/PayloadSafety

A1.1.122. The purpose of a draft project specific tailored matrix version is to eliminate alippdicable requirement
leaving only applicableequirements from which detailed tailoring can be performed and to allow for PSWG and Rang( Select Status
review prior to finalizing.

I T Information/Title N/A T Not Applicable Ci Compliant T Tailored NC i Noncompliant
Page32 of 464


https://kscsma.ksc.nasa.gov/PayloadSafety
https://kscsma.ksc.nasa.gov/PayloadSafety

Annex to NASA-STD-8719.28 Payload Project Name Rev: Basic
. TAILORED RATIONALE/
VOLUME 1. POLICIES AND PROCEDURE REQUIREMENTS STATUS TEXT COMMENTS

A1.1123. The project specific draft shall be delivered to the PSWG as part of Safety Review | no later than 30 day|
the projectdés mission PDRTablei3h Oeewiewaof Detivarabkes fav the Paylddd® Faf
Process and Approvals

Select Status

A1.1.13 Final Publication of the Project Specific NASAPayload Safety Requirements:

A1.1131. The goal for final publication of the project specific tailored matrix is as soon as possible but should be
than 30 days prior to the projectds mission CDR or
Tailoring can bean ongoing process and tailored documents should be considered living documents that ma
throughout the life of the project.

Select Status

A1.1132. The tailoring process and delivery schedule is found in NPR 8714&ble 31. Overview of Deliverables for th
Payload Safety Process and Approvals

Al1.1.14 The tailored edition shall look like this NASA Payload Safety Requirements tailoring matix with the
following exceptions:

Select Status

A1.114.1. The document title/heading n
name. The

page 1 shall read,
fi P a yshall beccenfeéredoaj thee ¢cop of dhahrpagé.

ANASA Payl oa

Select Status

Al.1.14.2. The date of the applicable contract/ CSOSA/agreement/etc. sishibivaunder the titleon pagel.

Select Status

Al1.1.14.3. The date of the tailored edition shall be on the cover page of the document.

Select Status

Al.1.144. The information contained in the document is technical in content and may be proprietary as define
International Traffic in Arms Regulatioid AR) or by Export Administration Regulations (EAR) requiremelatsh payload
project shall ontact the NASA KSC Export Control Office, 3867-9209, for an ITAR or EAR regulatory determination
not required delete this statemeiithe term "PROPRIETRY" shall be placedn pagel, centered directly over th
ITAR/EAR regulatory determination statement for epakiload project.

Select Status

Al1.1.145. Al |
this document.

del eted information shall be mar ked awersidnNf

Select Status

Al1.1.15. Effectivity of Tailored Project Specific NASA Payload Safety Requirements document:

A1.1151. Each project specific version of the NASPayloadSafety Requirements document shall contain a pre
paragraph detailing its effectivity.

Select Status

A1.1.15.2. At a minimum, the payloaand the time period to which the project specific NASyloadSafety Requirement|
applies shall be addressed.

Select Status

Al1.1.16. Assumptions:

I T Information/Title N/A T Not Applicable Ci Compliant
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A1.116.1. Each project specific tailored version of the NABayloadSafety Requirements tailogrmatrix shall contain ¢

preface paragraph detailing the critical assumptions that were made in writing the tailored edition. Select Status

A1.1.16.2. The nature of the assumptions shall be such that a change may invalidate the tailored document or requif
or update. An example of such a critical assumption is that the design of any hazardous system does not chang Select Status
presented befongublication of the project specific tailored document.

A1.1.16.3. The assumption(s) described in the tailored document shall include sufficient detail to categorize the scq
tailored requirement to the specific systems or subsystems affected by the proposed change. If two
systems/subsystems are affectey the tailored paragraph, then the assumption(s) shall state which of
systems/subsystems is intended to be included in the scope of the tailoring. If there is a difference in the talertagf
or more systems/subsystems, then the tailpaedgraph shall be repeated with appropriate tailoring unique to each ind
system/subsystem.

Select Status

A1.1.17. Approvals: I

A1.1.17.1. Once completed and finalized the project specific Payload Safety Requirements shall be approved and
the Project Manager (PM), the preparer, the projec

Chairperson and others asdeed necessary by the PSWG in accordance with NPR 8715.7 and this standard. Ong
each significant addition, change, or deletion shall be approved in accordance with this document and NPR 8715.]
that are ELS that come up after the tailosiras completed shall be recorded on NF 1826 NASA Payload Safe{yatiosing
Equivalent Level of Safety (ELS) Request or an equivalent form that contains all information required on NF 1826.
(increased risk changes) shall be recorded on the NF NB&A Payload Safety Waiver Request. If deemed necessd
the Space Force, an Space Force Relief request will also be required. The NASA Payload Safety ELS and Waive
as well as the Space Force Range Safety Relief Request are found on thB&A&#M Safety Program website under Fo
at https://kscsma.ksc.nasa.gov/PayloadSafety.

Select Status

Al.1.17.2. Each complete, final projespecific tailored document affecting public safety shall be approved and sign

the SW Commander. Select Status

Al1.1.17.3. Any revisions to the proje@pecific tailored version of the NASPRayloadSafety Requirementodument shal

be made in accordance with NPR 8715.7 @d8&F91-710 change processes. Select Status

I T Information/Title N/A T Not Applicable Ci Compliant T Tailored NC i Noncompliant
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ATTACHMENT 2 SAFETY PLAN REQUIREMENTS

A2.1. INTRODUCTION

A2.1.1 Purpose. Thi s attachment establishes the mini mulan(3SP)(
The payload projecSSP shall beonsistent with MILSTD-882, Standard Practice for System Safefpsk102, System
Safety Program PlanThepayload projec8SP shalinclude the key system safety roles, responsibilities, and interfaces
payload contractofNASA, and other relevant organizations. The program includes the corresponding requiremer
payload project SSP and identifteszard analysis and risk assessment requirements.

Select Status

A2.1.2. Tailoring. Tailoring of this attachment and the requisite SSP is highly recommended. The tailoring process i
in AttachmentAl.1 of this volume. When conflicting requirements or deficiencies are identified in safety requiremg
payload project shalubmit notification, with proposed solutions or alternatives and supporting rationale, to the PS\
Range Safety for resolution.

Select Status

A2.1.3. Demonstration of an Acceptable Level of Mishap RiskPayload projects shall demonstrate an aetdpievel of
mishap risk to the PSWG and Range Safety through the completion of the system safety hazard analyses and risk
described in this attachment.

Select Status

A2.2. SYSTEM SAFETY PLAN TASKS

A2.2.1 To achieve the system safetigjectives and obtain the PSWG and Range Safety approval, the following task
be completed by the payload project in the approximate order that they are listed and in conjunction with the mileg
are identified.

Select Status

A2.21.1. Task 1: Establish a Payload ProjecSystemSafety Ran. By the time of the payload project's Payload Sal
Introduction Briefing, the payload project shall have establis
A2.2.2) that meets thaitored requirements of this publication which includes the following:

Select Status

A2.2.12. Project Manager (PM). Establishing a safety management system. The payload Project Manager (PM)
responsible for the following:

Select Status

A2.2.12.1. Establishing, controlling, incorporating, dirieg}, and implementing the system safdngolicies.

Select Status

I T Information/Title N/A T Not Applicable Ci Compliant
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A2.21.2.2. Ensuring that mishap risk is identified and eliminated or controlled within established program risk acce
parameters. Decisions regarding resolution of identified hazards shall be based on assessment of the risk involire
the achievment of the objectives of system safety, hazards shall be characterized as to hazard severity categories
probability levels, when possible. Since the priority for system safety is eliminating hazards by design, a risk as
procedure, condering only hazard severity, will generally suffice during the early design phase to minimize risk. | Select Status
hazards are not eliminated during the early design phase, a risk assessment procedure based upon the hazard pnab
severity, as well agsk impact, shall be used to establish priorities for corrective action and resolution of identified h
All catastrophic and critical hazards shall be documented on the NASA Form NF 1825Rd&BAadSafety Hazard Repo
(see A2.2.1.8.1) or an egmalent form that contains all information required on NF 1825.

A2.2.1.2.3. Establishing internal reporting systems and procedures for investigation and disposition of system relate
and safety incidents, including close calls involving flight hardware and ground support equipment and reporting sug
as required Y NPR 8621.1. See Volume 6, 4.6.2 for the Accident Notification Plan. For all such situations at the
processing facility and launch site area, the local safety authority and the PSWG Chairperson shall be contacted in
after initial mishapresponse. The SW Commander and NASA may conduct formal investigations into any mist
incident that affects or could affect public safety, launch area safety, or launch complex safety. However, the sto
an investigation into contractor megbs is limited to the protection of the public, other payload projectsSpackForce
personnel and resources.

Select Status

A2212.4. Reviewing and approving the safety analyses, reports, and documentation required by this publicg

submitted to the PSWG for the PSWG and Range Safety to establish knowledge and acceptance of residual risks. Select Status

A2.2.1.3. Payload Project System Safety EngineerEstablishing a Payload Project System Safety Engineer safety pq
for each project in accordance with NPR 8715.7. The individual in this position shall be directly responsible to the
Project Manager for safety mats. At a minimum, the Payload Project System Safety Engineer shall be responsible
requirements in NPR 8715.7 and for the following:

Select Status

A12213.1. Reviewing and approving all safety analyses, reportsdaodmentation required by this publication g

submitted to PSWG for PSWG and Range Safety review and approval. Select Status

A1.2.2.13.2. Reviewing and approving all hazardous and safety critical test plans and procedures and verifying that

] . Select Status
requirements are incorporated.

A1.2.21.33. Developing a planned approach for safety task accomplishment, providing qualified people to accom
tasks, establishing the authority for implementing the safety tasks through all levels of management, and allocatiatgg Select Status
resources, both maing and funding, to ensure the safety tasks are completed.

A1.2.2.134. Establishing a system safety organization or function and lines of communication within the project orgd

. - L I
and with associated organizations (governmentanttactor). Select Status

A2.2.135. Establishing interfaces between system safety and other functional elements of the project, as well aj

L . - - . SelectStatus
other safety disciplines such as nuclear, range, explosive, chemical, and biological.

I T Information/Title N/A T Not Applicable Ci Compliant T Tailored NC i Noncompliant
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A2.2.13.6. Designating the organizational unit responsible for executing each safety task.

Select Status

A2.2.13.7. Establishing the authority for resolution of identified hazards.

Select Status

A2.2.1.3.8. Establishing a single closddop hazard tracking system by development of a method or procedure to do
and track hazards and their controls and providing an audit trail of hazard mitigation.

Select Status

A2.2.1.3.9. Maintaining and making available to the PSWG and Range Safety Hazard Reports of all identified
Hazard Reports shall be documented on NF 1825 NR&AoadSafety Hazard Report Form and instructions found or]
NASA PayloadSafety Program websithttps://kscsma.ksc.nasa.gov/PayloadSatety d PayloadSaf ety Fo
equivalent form that contains all information required on NF 1825. The payload project shall track until closadalt aaks
using a Safety Verification Tracking Log (SVTL), of which an example is also found on the RABdadSafety Progranm
website, to track identified hazards to closure. Establishing the order of precedence for satisfying system safety t®
and resolving identified hazards as follows:

Select Status

A2.2.1.3.9.1. Designing for Minimum Risk. From program inception, design to eliminate hazards. If an identified
cannot be eliminated, reduce the associated risk to an acceptahladelefined by PSWG and Range Safety, through dg
selection.

A2.2.139.2 Incorporating Safety Devices. If identified hazards cannot be eliminated or their associated risk reduce
design selection, that risk shall be reduced to a lsetptable to the PSWG and Range Safety through the use of
automatic, or other protective safety design features or devices. Provisions shall be made for periodic functional
safety devices when applicable.

Select Status

A2.2.1.39.3 Providing Warning Devices. When neither design nor safety devices can effectively eliminate identified
or reduce associated risk, devices shall be used to detect the condition and to produce a warning signal to alerff g
the hazard. Warning signals and their application shall be designed to minimize the probability of incorrect persormg
to the signals and shall be standardized within like types of systems.

Select Status

A2.2.1.3.9.4.Developing Procedures afidaining. Where it is impractical to eliminate hazards through design select
reduce the associated risk with safety and warning devices, procedures and training may be used when acceptable {
and Range Safety. Procedures may include tbeofipersonal protective equipment. Precautionary notations sh
standardized as specified by the PSWG and Range Safety. Tasks and activities judged to be safety critical by the
Range Safety require certification of personnel proficiency.

Select Status

A2.2.13.95. Defining system safetylgn milestones and relate them to major program milestones, project el
responsibility, and required inputs and outputs.

Select Status

A2.2.13.9.6. Establishing System Safet{aR reviews and audits.

Select Status

A2.2.13.9.7. Conducting, documenting, and making the following documentation available to the PSWG and Rang

upon request:

Select Status

I T Information/Title N/A T Not Applicable Ci Compliant
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A2.2.13.9.7.1. The payload projedystemsafety plan and supporting risk assessment data.

Select Status

A2.2.13.9.7.2. Associate contractor system safety plan and supporting risk assessment data.

Select Status

A2.2.13.9.7.3. Support contractor system safety plan and supporting risk assessment data.

Select Status

A2.2.13.9.7.4. Subcontractor system safety plan and supporting risk assessment data.

Select Status

A2.2.13.9.7.5. Providing support for thiollowing:

Select Status

A2.2.13.9.7.5.1. Safety reviews and audits performed by representatives of the PB&yiBad Safetyp\gency Team, o
others.

Select Status

A2213.9.7.52. Presentations to government certifying activities suchhase safety reviews, munitions safety boa
nuclear safety boarddPR 8715.26NASA Nuclear Flight Safetprogram revievor flight safety review boards to the extg
specified by this publication. These may also include special reviews such asarfligatticle readiness reviews orp
construction briefings.

Select Status

A2.2.139.76.Saf ety reviews shall be held in
per NPR 7120.5. Generally, the safety reviewd sloaress the following:

accordance w

Select Status

A2.2.13.9.7.6.1.Program systems and operations overview.

Select Status

A2.2.13.9.7.6.2.Presentation of required documentation and hazard analyses.

Select Status

A2.2.13.9.7.6.3.Noncompliances to the project specific tailored requirements.

Select Status

A2.2.13.9.7.6.4.0pen safety issues.

Select Status

A2.2.13.9.8. Establishing an incident alert and notificatimvestigationand reporting process, to include notification of
PSWG Chairperson and Range Safety.

Select Status

A2.2.13.9.9. Establishing a process to evaluate engineering change proposals (ECPs), specification change notics
software problemeports (SPRs), program or software trouble reports (PTRs, STRs) for their safety impact on the syj
notify the PSWG and Range Safety if the level of risk of the system changes.

Select Status

I T Information/Title N/A T Not Applicable Ci Compliant
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A2.22. Task 2: Develop a System Safety PlanThe myload project shall develop and implement a PSWG and R
Safety approved System Safety Plan (SSP) encompassing the total safety program for payload design, production
and testing, vehicle integration, and launch through payload separatiothi launch vehicle. For any planned retorn
earth recovery or sample return missions see Volume 6, section 4.7. The SSP shall describe in detail tasks and
system safety management and system safety engineering required to ideftiffeegad eliminate or control hazards
reduce the associated risk to a level acceptable to the PSWG and Range Safety. The plan provides a form
understanding between the payload project and the PSWG and Range Safety onS##mide conducted to meet th
requirements of NPR 8715.7 and this publication. The plan shall account for all required tasks and responsibilits g
by-item basis. The payload project shall submit a draft SSP to the PSWG, including Range Safety fat thei®ayload
Safety Introduction Briefing. A final SSP shall
scheduled by the PSWG, for review and approval (see NPR 8715.7 for review and approval process). The SSP s
with this document and include the following information:

Select Status

A2.2.2.1 System Safety Organization.The System Safety Organization section shall describe the following:

Select Status

A2.2.21.1 The location of the system safety and flight safety analysis organizations or functions within the overal
organization, using charts to show the organizational and functional relationships and lines of communication.

Select Status

A2.2.21.2. The organizational relationship between other project functional elements having responsibility for tas
range safety impacts and the system safety management and engineering organization.

Select Status

A2.2.21.3 Review and approval auttity of applicable tasks by key system safety personnel.

Select Status

A2.2.21.4. The responsibility and authority of key system safety personnel, other payload project organizational
involved in the range safety effort, contractors, and system safety groups.

Select Status

A2.2.21.5. A description of the methods by which safety personnel may raise issues of concern directly to the Project
(PM) or the project manager's supervisor within the corporate organization.

Select Status

A22.21.6. |dentification of the organizatial unit responsible for executing each task.

Select Status

A22.21.7. ldentification of the authority in regard to resolution of all identified hazards.

Select Status

A22.21.8 The staffing of the system safety organization for the duration of the program to include personnel load
summary of the qualifications of key system safety personnel assigned to the effort, including those personnel idbn
approval autbrity for the payload project prepared documentation.

Select Status

A22.21.9. The process by which the payload project management decisions will be made, including such decisiong
notification of unacceptable risks, necessary action, incidents, or malfunctions, or requesicfimplianceto safety
requirements or proj waivers.

Select Status

A2.2.2.1.10 Details of how resolution and action relative to system safety will be accomplished at the project man
level possessing resolution authority.

Select Status

I T Information/Title N/A T Not Applicable Ci Compliant
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A2.2.2.2 System SafetyPlan Milestones. The SSP shall:

Select Status

A2.2.2.2.1. Define system safety project milestones and relate them to major project milestones, program
responsibility, and required inputs and outputs.

Select Status

A2.2.2.2.2 Provide and maintain a program schedule of safety tasks, including start and completion dates, ref
reviews.

Select Status

A2.2.2.2.3 Identify subsystem, component, or software safety activities as well as integrated system level activitie
design analyses, tests, and demonstrations applicable 3&Bi®ut specified in other engineering studies and develop
efforts to preclude duplication.

Select Status

A2.2.2.3 System Safety Data.The SSP shall:

Select Status

A2.2.2.3.1 Identify deliverable data by title, number, and means of delively asibiard copy or electronic submission.

Note: NPR 8715.7, this publication and MHSTD-882 provie initial Data Item Descriptions and deliverable
identification. Electronic submittals are preferred, and secure websites shall be used to all®EWIG and Range Safet
review.

Select Status

A2.2.2.3.2 Identify nondeliverable system safety data and describe the procedures for accessibility by the PSWG a
Safety and retention of data of historical value.

Select Status

A2.2.2.4 System Safety InterfacesThe SSP shall identify, in detail:

Select Status

A2.2.2.4.1 The interface between system safety and all other applicable safety disciplined$88k d&&ange SafetihASA
Range Safetythe NASANuclear Flight Safetpfficer (NFSO), theNASA Center safety, local facility safety, explosive g
ordnance safety, chemical and biological safety, laser safety, and any others.

Select Status

A2.2.2.4.2 The interface between system safety, design and/or systems engineeraigotred support disciplines such
maintainability, quality control, reliability, software development, human factors engineering, occupational health
(health hazard assessments), and any others.

Select Status

A2.2.2.4.3 The interface between system safety and all system integration and test disciplines.

Select Status

I T Information/Title N/A T Not Applicable Ci Compliant
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A2.2.3 Task 3: Perform and Document a Preliminary Hazard Analysis.The payload project shall perform and docum
a preliminary hazard analysis (PHA) to identify safety critical areas, to provide an initial assessment of hazardsnéfyd
requisite hazard controls and follewn actions. A preliminary hazard I&tall be provided at the Payload Safety Introduc
Briefing (PSIB). The results of the PHA shalll be
PDR Safety Review meeting in accordance with NPR 8715.7. Based on the bdabésvalata, including mishap data frg
similar systems and other lessons learned, hazards associated with the proposed design or function shall be e
hazard severity, hazard probability, and operational constraint. Safety and health stmdigngl provisions ang
alternatives needed to eliminate hazards or reduce their associated risk to a level acceptable to the PSWG and R
shall be included. Hazards identified shall be documented on the NF1825 Rey®adSafety Hazard Repdidund on the|
NASA PayloadSafety Program website fattps://kscsma.ksc.nasa.gov/PayloadSajegn equivalent form that contains
information required on NF 1825. At a minimum, the PHA shaikiter the following for identification and evaluation
hazards:

Select Status

A2.2.3.1 Hazardous components such as fuels, propellants, lasers, explosives, toxic substances, hazardous ¢

- Select Status
materials, pressure systems, and other energy sources.

A2.2.3.2 Safety related interface considerations among various elerérnhe system such as material compatibi
electromagnetic interference, inadvertent activation, fire and explosive initiation and propagation, and hardware an
controls. This shall include consideration of the potential contribution byaseft including software developed by ot
contractors and sources, to subsystem and system mishaps.

Select Status

A2.2.3.3 Safety design criteria to control safefytical software commands and responses such as inadvertent con
failure to comnand, untimely command or responses, inappropriate magnitude, or designated undesired event| Select Status
identified and appropriate action taken to incorporate them in the software and related hardware specifications.

A2.2.3.4 Environmental constraints including the operating environments such as drop, shock, vibration,
temperatures, humidity, noise, exposure to toxic substances, health hazards, fire, electrostatic discharge,| Select Status
electromagnetic environmental affe, ionizing and neionizing radiation including laser radiation.

A2.2.3.5 Operating, test, maintenance, birlitests, diagnostics, and emergency procedures (human factors engin
human error analysis of operator functions, sasind requirements; effect of factors such as equipment layout, lig
requirements, potential exposures to toxic materials, effects of noise or radiation on human performance; explosivg Select Status
render safe and emergency disposal procedures; life suppairements and their safety implications in manned syst
crash safety, egress, rescue, survival, and salvage).

A2.2.3.6 Those test unique hazards that will be a direct result of the test and evaluation of the article or vehicle. Select Status

A2.2.3.7 Facilities, real property installed equipment, support equipment such as provisions for storage, assembly,
proof testing of hazardous systems and assemblies that may involve toxic, flammable, explosive, corrosive, or| Select Status
materials and wastes; radiation or noise emitters; electrical power sources.

I T Information/Title N/A T Not Applicable Ci Compliant T Tailored NC i Noncompliant
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A2.2.3.8 Training and certification pertaining to hazardous and safety critical operations and maintenance of haza

" Select Status
safety critical systems.

A2.2.3.9 Safety related equipment, safeguards, and possible alternate approaches sudtks;isystem redundancy; fa
safe design considerations using hardware or software controls; subsystem protection; fire detection and suppressi| Select Status
personal protective equipment; heating, ventilation, anrdaiditioning; and noise or radiationrbars.

A2.2.3.10 Malfunctions to the system, subsystems, or software. Each malfunction shall be specified, the cause an
sequence of events determined, the degree of hazard determined, and appropriate specification igndébamntpsg Select Status
developed.

A2.2.4. Task 4: Perform and Document Subsystem, System, Facility, and Operating and Support Hazard Analyse| Select Status

A2.2.4.1 Subsystem Hazard Analysis The payload project shall perform and document a subsystem hazard a
(SSHA) to identify all components and equipment that could result in a hazard or whose design does not sati
requirements. The purpose of the SSHA is to verify subsystemliaoogwith safety requirements contained in subsyg
specifications and other applicable documents; identify previously unidentified hazards associated with the ¢
subsystems including component failure modes, critical human error inputs, andshezsulting from functiong
relationships between components and equipment comprising each subsystem; and recommend actions necessary
identified hazards or control their associated risk to acceptable levels. The SSHA shall include governiskeed
equipment, nomdevelopmental items, and software. Areas to consider are performance, performance degradation,
failures, timing errors, design errors or defects, or inadvertent functioning. The human shall be considered a edathpo
a subsystem, receiving baiputs,and initiating outputs, during the conduct of this analysis. The SSHA may indicg
need for revised tailoring of some requirements of this publication depending on the level of risk identified or the/ g
of any previously unidentified hazards. Hazards identified shall be documented on the NF 182BaykadSafety Hazard
Report found on the NASRayloadSafety Program website lattps://kscsmé&sc.nasa.gov/PayloadSafetyan equivalen
form that contains all information required on NF 1825. The analysis shall include a determination of the following:

Select Status

A2.2.4.1.1 The modes of failure that could impact safety including reasonable human errors as well as single {

. ? . Select Status
common mode failures, and the effects on safety when failures occur in subsystem components.

A2.2.4.1.2 The potential contribign of hardware and software, including that which is developed by other contractg

. L Select Status
sources, events, faults, and occurrences such as improper timing on the safety of the subsystem.

A2.2.4.1.3 That the safety design criteria in therdiware, software, and facilities specifications have been satisfied. | Select Status

A2.2.4.1.4 A general assertion that the method of implementation of hardware, software, and facilities design requ
and corrective actions has not impaired or decreased the safety of the subsystem nor has it introduced any new Select Status
risks.

I T Information/Title N/A T Not Applicable Ci Compliant T Tailored NC i Noncompliant
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A2.2.4.1.5 The implementation of safety design requirements from top level specifications to detailed design spec
for the subsystem. The implementation of safety design requirements developed as part of the PHA shall be analyzg
that it satisfies the intent of the requirements.

Select Status

A2.2.4.1.6 Test plan and procedure recommendations to integrate safety testing into the hardware and software tes

Select Status

A2.2.4.1.7 That system level hazards attributed to the subsystem are analyzed and control of the potential
implemented in the design.

Select Status

A2.2.4.1.8 SSHA Analysis Techniques. If no specific analysis techniques are directed or if the payload project recq
that a different technique other than that specified by the PSWG and Range Safety should be used, the payload f
obtain approval ofechniques to be used before performing the analysis.

Select Status

A2.2.4.1.9 SSHA Software:

A2.2.4.1.9.1 Software used to control safety critical computer system functions shall be developed in accordal
Volume 3, Chapter 16 difiis publicationSafety related software problems detected during or after software verificatio
prior to launch) shall be reported to the PSWG and Range Safety in time to support the ongoing phase of thg
development process.

Select Status

A2.2.4.1.9.2 Payload projects shall identify all safety critical computer system functions in accordance with Vol
Chapter 16 and develop a SSHA for each.

Select Status

A2.2.4.1.9.3 Software shall be put under formal configuration control of a Software Configuration Control Board (S(
accordance with Volume 3, Chapter 16 as soon as a baseline is established. This will ensure that hardware/softw.
do not conflict with ointroduce potential safety hazards due to hardware/software incompatibilities.

Select Status

A2.2.4.1.9.4 Safetycritical software, as defined per NASBTD-8739.8, NASA Software Assurance and Software Sg
Standardthat have problemislentified during or after software verification (and prior to launch) shall be reported
PSWG and Range Safety.

Select Status

A2.2.4.1.10 Updating the SSHA. The payload project shall update the SSHA as a result of any system design
including software design changes that affect system safety.

Select Status

A2.2.4.1.11 SSHA Submittal. A draft SSHA shall be submitted with or included in Safety Data Package Il (updated
no | ater than 30 days p heéfmalized SSHApshall peesabinitiesl withm brsnsludedrin S&
Data Package 11l (final MSPSP) (See Attachméaitl of Volume 3).

Select Status

I T Information/Title N/A T Not Applicable Ci Compliant
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A2.2.4.2 System Hazard Analysis. The payload project shall perform and document a system hazard analysis (§
identify hazards and make a general determination of the safety risk posture of the total system design, including
and specifically of the subsystem interfaceke purpose of the SHA is to verify system compliance with safety require
contained in system specifications and other applicable documents; identify previously unidentified hazards assod
the subsystem interfaces and system functional faastsess the risk associated with the total system design, inc
software, and specifically of the subsystem interfaces; and recommend actions necessary to eliminate identified haz
control their associated risk to acceptable levels. The BEMindicate the need for revised tailoring of some requiren
of this publication depending on the level of risk identified or the discovery of any previously unidentified hazard
analysis shall include a review of subsystem interrelationshietéomine the following:

Select Status

A2.2.4.2.1 Compliance with specified safety design criteria.

Select Status

A2.2.4.2.2 Possible independent, dependent, and simultaneous hazardous events including system failures; failure
devices; common cause failures and events; and system interactions that could create a hazard or result in an iftapg
risk.

SelectStatus

A2.2.4.2.3 Degradation in the safety of a subsystem or the total system from normal operation of another subsyste

Select Status

A2.2.4.2.4 Design changes that affect subsystems.

Select Status

A2.2.4.2.5 Effects of reasonable human errors.

Select Status

A2.2.4.2.6 Potential contribution of hardware and software, including that which is developed by other payload proj
other sources or commercial iffe-shelf hardware or software, events, faults, and occurrences such as improper tif
the safety of theystem.

Select Status

A2.2.4.2.7 That the safety design criteria in the hardware, software, and facilities specifications have been satisfieg

Select Status

A2.2.4.2.8 That the method of implementation of the hardware, software, and facilities design requirements and ¢
acfons has not impaired or degraded the safety of the system nor has introduced any new hazards.

Select Status

A2.2.4.2.9 SHA Analysis Techniques. If no specific analysis techniques are directed or if the payload project reca
that adifferent technique than that specified by the PSWG and Range Safety should be used, the payload project g
approval of techniques to be used before performing the analysis. The SHA may be combined with and/or perfor
similar techniqueso those used for the SSHA.

Select Status

A2.2.4.2.10 SHA Software:

A2.2.4.2.10.1 Software used to control safety critical computer system functions shall be developed in accorda
Volume 3, Chapter 16 of this publication.

SelectStatus

A2.2.4.2.10.2 Payload projects shall identify all safety critical computer system functions in accordance with Vol

Chapter 16 and develop a SHA for each.

Select Status

I T Information/Title N/A T Not Applicable Ci Compliant
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A2.2.4.2.10.3 Software shall be put under formal configurationteal of a Software Configuration Control Board (SC(
in accordance with Volume 3, Chapter 16 as soon as a baseline is established. This will ensure that hardware/softsv| Select Status
do not conflict with or introduce potential safety hazards due to harbativeare incompatibilities.

A2.2.4.2.10.4 Problems identified that require the reaction of the software developer shall be reported to Range

. . lectStat
time to support the ongoing phase of the software development process. SelectStatus

A2.2.4.2.11 Updating the SHA. The payload project shall update the SHA as a result of any system design changes

software design changes that affect system safety. Select Status

A2.2.4.2.12 SHA Submittal. A draft SHA shall be submitted with or in Safety Data Package Il (updated MSPSP)
than 30 days prior to projectédés mission CDR and t h SelectStatus
Package Il (final MSPSPBgeVolume 3,AttachmentAl).

A2.2.4.3 Operating and Support Hazard Analyses. The payload project shall perform and document an operating
support hazard analysis (O&SHA) to examine procedurally controlled activities. The purfus@©&SHA is to evaluatg
activities for hazards or risks introduced into the system by operational and support procedures and to evaluate &
operational and support procedures used to eliminate, control, or abate identified hazards oreriGsSHA identifies and
evaluates hazards resulting from the implementation of operations or tasks performed by persons, considering thg
criteria: the planned system configuration and/or state at each phase of activity; the facility intdréaqeanred
environments or the ranges thereof; the supporting tools or other equipment, including software controlled auto
equipment, specified for use; operational and/or task sequence, concurrent task effects and limitations; biotec|
factors, regulatory or contractually specified personnel safety and health requirements; and the potential for unplan Select Status
including hazards introduced by human errors. The human shall be considered an element of the total system, req
inputs and initiating outputs during the conduct of this analysis. The O&SHA shall identify the safety and occupation
requirements, or alternatives needed to eliminate, or control identified hazards or to reduce the associated risth&d
is acceptable under either regulatory or local specified criteria. The O&SHA may indicate the need for revised ta|
some requirements of this publication depending on the level of risk identified or the discovery of any previously enhi
hazar@. Hazards identified shall be documented on the NF 1825 N#ylbadSafety Hazard Report found on the NAY
Payload Safety Program website &ittps://kscsma.ksc.nasa.gov/PayloadSatetyan equivalent form that contains
information required on NF 1825. The analysis shall identify the following:

A1.2.2.4.3.1 Activities that occur under hazardous conditions, their timeg@griand the actions required to minimize

; - ; . Select Stat
during these activities and time periods. elect Status

A2.2.4.3.2 Changes needed in functional or design requirements for system hardware and software, facilities, t¢

- L ) . |
support and tegtiquipment to eliminate or control hazards or reduce associated risks. Select Status

A2.2.4.3.3 Requirements for safety devices and equipment, including personnel safety and life support equipment| Select Status

I T Information/Title N/A T Not Applicable Ci Compliant T Tailored NC i Noncompliant
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A2.2.4.3.4 Warnings,cautions, and special emergency procedures such as egress, rescue, escape, render safe
ordnance disposal, and back out, including those necessitated by failure of a computercofitn@ted operation to produg
the expected and required sedsult or indication.

Select Status

A2.2.4.3.5 Requirements for packaging, handling, storage, transportation, maintenance, and disposal of hazardoug

Select Status

A2.2.4.3.6 Requirements for safety training and personnel certification

Select Status

A2.2.4.3.7 Effects of nordevelopmental hardware and software across the interface with other system compo
subsystems.

Select Status

A2.2.4.3.8 Potentially hazardous system states under operator control.

SelectStatus

A2.2.4.3.9 Assessment of Procedures. The O&SHA shall document system safety assessment of procedures i
system production, deployment, installation, assembly, test, operation, maintenance, servicing, transportatior]
modification, demilitarization, and disposal.

Select Status

A2.2.4.3.10 O&SHA Analysis Techniques. If no specific analysis techniques are directed or if the payload
recommends that a different technique other than that specified by the R&WRarsge Safety should be used, the Rg
User shall obtain approval of techniques to be used before performing the analysis.

Select Status

A2.2.4.3.11 Updating the O&SHA. The payload project shall update the O&SHA as a result of any system d¢
operational changes.

Select Status

A2.2.4.3.12 O&SHA Submittal. A draft O&SHA shall be submitted as part of Safety Data Package Il at least 9
prior to the payload shipment to the processing site and finalized as part of Safety Review Il (See Atts2inoéMolume
6).

Select Status

A2.2.5 Task 5: Perform and Document an Overall Payload Project Safety Assessmerithe payload project sha
perform and document an overall Safety Assessment. The purpose of this task is to perform and document a con
evaluation of the mishap risleing assumed before payload processing or testing with considering all potential hazar|
Safety Assessment shall be developed using data from the hazard analyses required in Task 4 (A2.2.4) and da|
required by this publication and NPR 874,5and shall summarize the following information:

Select Status

A2.2.5.1 The safety criteria and methodology used to classify and rank hazards, plus any assumptions on which t
or methodologies were based or derived including the definificacceptable risk as specified by the PSWG and R
Safety.

Select Status

A2.2.5.2 The results of analyses performed to identifyandz inherent in the system, including those hazards that still

a residual risk and the actions that have been taken to reduce the associated risk to a level specified as accdpBME! Select $atus
and Range Safety. S@éable3.2 of this volume.
I T Information/Title N/A T Not Applicable Ci Compliant T Tailored NC i Noncompliant
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A2.2.5.3 The results of the safety program efforts, including a list of all significant hazards along with specifig
recommendations or precautions required to ensure safety of personnel, property, or the environment. The lij Select Status
categorized as to whether or not the risks may be expected under normal or abnormal operating conditions.

and that the payload and its systems are ready to test and ready for payload processing.

A2.2.5.4 Conclusion with the payload project safety manager and the payload Project Manager sighed stateme
identified hazeds have been eliminated or their associated risks controlled to levels acceptable to the PSWG and Ra| Select Status

A2.2.5.5 Recommendations applicable to hazards at the interface of payload project systems with other systems, g Select Status

A2.2.5.6 A formal request for approval to conduct operations at the payload processing facility and the range. Select Satus

I T Information/Title N/A T Not Applicable Ci Compliant
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ATTACHMENT 3 SUBMITTING NONCOMPLIANCE REQUESTS |

A3.1. INTRODUCTION I

A3.1.1 Purpose. Equivalent levels of safety (ELS) and waivers are used when payload projects cannot meet the req
of this publication.

A3.1.2 Content. This attachment describes the nhoncompliance categories and the process for submitting ELSs an I

A3.1.3 Applicability: |

A3.1.3.1 The noncompliance process is applicable to all projects and is provided as the waiver process in NPR §
NASA waivers and for AF Range Safety noncompliances foll®6F91-710. The PSWG will provide guidance on thé I
noncompliance and waiver pesses.

A3.1.3.3 The flight plan approval process does not fall within the intent of this attachment except when it involves
vehicle and/or payload hardware.

A3.1.4 Grandfathering Criteria. Previously approved systems with or without granted ELSs and waivers are requ

be resubmitted for review and approval by the project specific PSWG and Range Safety. Select Status

A3.1.5 Noncompliance CategoriesNoncomplianceshall be processed and approved by NASA in accordance with
8715.7 and this publication. In addition, noncompliances impa&pagreForce Range Safety responsibilities shall| Select Status
submitted to the PSWG to be processed and approved BpdloeForce inaccordance with the following:

A3.1.5.1 Public Safety. Public safety noncompliance deals with safety requirements involving risks to the public, ing

. . : . Select Status
foreign countries, their personnel, and/or their resources.

A3.1.5.2 Launch Area Safety. Launch area safetyoncompliancesleal with safety requirements involving risks that
limited to personnel and/or resources on AFSPC ranges, inclgdiBgSandVSFB and may be extended to KSC. Laurn Select Status
area safety involves multiple licensed users, government tenantSAsT &fjuadrons.

A3.1.5.3 Launch Complex Safety. Launch complex safetyoncompliancesdeal with safety requirements involving ri
that is limited to the personnel and/or resources under the control of a single licensed user, full time governm
organization, or USAF squadron/detachment (control authority). Launch complex sdifetiteid to risks confined to
physical space for which the single control authority is responsible.

Select Status

A3.1.6 Effectivity of Noncompliances Duration of the noncompliance (if approved) shall be stated on the noncomg

Select Status
request.

A3.1.7. Conditions for Issuance of ELSs and Waivers: |

I T Information/Title N/A T Not Applicable Ci Compliant T Tailored NC i Noncompliant
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A3.1.7.1 Hazard Mitigation. All reasonable steps shall be taken to meet the intent of the publication requireme

» i ; ) ; ) lect Stat
mitigate associated hazards to acceptable levels, including design and operational methods. Select Status

A3.1.8 Risk-Cost Benefit Analysis:When requiredarisk-cost benefit analysis, based on the criteria defined in AFSPCI|
91-710, Volume 1, Chapter 3, Table 3andChapter 3, Tabl8.2 of this volume, may be submitted to Range Safety.

A3.2. SUBMITTING NONCOMPLIANCE REQUESTS '

A3.2.1 Format. ELSs proposed during project specific NARAyloadSafety Requirements tailoring do not require
submittal of NF 1826 NASRayloadSafety Posi ailoring Equivalent Level of Safety (ELS) Request (See Attachmerit
of this Volume). Payload projects shall submincompliancego the PSWG in writing using the approved NAS
noncompliance forms, NF 1826 NASPRayloadSafety Posfrailoring Equivalent Level of Safety (ELS) Request an
equivalent formthat contains all information required on NF 1826, and NF 1827 NR&AoadSakty Waiver Request
Additionally, the payload project shall submit the appropri8face Force noncomplianceelief request for all
noncomplianceso USSF91-710 impactingSpaceForce Ranges. These forms are found orPdadoadSafety Programn
website ahttps://kscsma.ksc.nasa.gov/PayloadSafatier the PayloadSafety Forms" button.

Select Status

A3.2.3. Process:The PSWG in conjunction with Range Safety can provide guidance in the noncompliance submittal
NASA noncompliance process is found in NPR 8715.7 and this publicationSpeteeForce noncompliance process is| Select Status
follows:

A3.2.3.1 Requests for ELS s and waivers shall be submitted through the PSWG to the appropriate local safety
ELSs or waivers impactingSSFRange Safety shall be submitted through the PSWG to the office of the appropriat§ Select Status
Wing Chief of &fety as early as they are known to be necessary.

A3.2.3.2 Public safety ELSs and waivers such as those including flight plan approval, FTS design, and toxic p|
storage normally require extensive risk analyses that catak® two years to perform; therefore, these ELSs and wg
shall be initiated during the planning phase and be closed out by Range Safety (ELSs) or the Space Wing Command
approval or design change before manufacture of the booster, sfia€d@aor other system in question.

Select Status

A3.2.3.3 Launch area safety and launch complex safety ELSs and waivers normally require two weeks to two n
process depending on the nature of the noncompliance and the regqtfestadty.

A3.2.3.4 The Space Wing shall coordinate all noncompliance requests with affected agencies, as appropriate. Ac
review and resolution of requests for relief from commonH¥A launch safety requirements shall be pescedureg
developed between the AFSPC and the FAA. The Space Wing shall also coordinate all noncompliance reques
affected Range User.

A3.2.4 Approvals: The PSWG in conjunction with Range Safety can provide guidance arotitempliance approvéd
process. NASA noncomplianceshall be approved in accordance with NPR 8715.7. SgeeeForce s approvals are § Select Status
follows:

I T Information/Title N/A T Not Applicable Ci Compliant T Tailored NC i Noncompliant
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A3.2.4.1 Programs launching from only the ER or WR require only the approfiifd80'SE or SLDAYSE approvals. Select Status

A3.2.4.2 Programs launching from both ranges require approvals$tdd80/SE or SLD45/SE

Select Status

A3.2.4.3 Waivers dealig with public safety shall be approved by 81eD Commanders.

Select Status

A3.2.4.4 Waivers other than public safety shall be approved by the Chiefs of Safety or their designated representa Select Status

A3.2.4.5 ELSs shall be approved by appropriatdd30/SE or SLD45/SEhiefs of Safety or their designateghresentativeg Select Status

I T Information/Title N/A T Not Applicable Ci Compliant
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A4.1. INTRODUCTION

contracted facilities and shall app)sSF91-710for risks impactindgSpaceForce Ranges.

Per NPR 7120.5, NASA Space Flight Program and Project Management Processes and Requirements, the payload
implement the NASA continuous risk management process and develop-alstaniRisk Management Plan that inclug
the content required Yy PR 8000 . 4, Ri sk Management Procedur al R ¢
Safety and Mission Assurance Launch Services Division Risk Management System for risks impacting NASA KS( Select Status

Note: See Volume 1 Chapter 3 of this document and NASA Payload Safety Hazard Report NF 1825 for additional gu

| 7 Information/Title N/A T Not Applicable C1 Compliant
Pagebl of 464

T 1 Tailored

NC i Noncompliant



Annex to NASA-STD-8719.28 Payload Project Name Rev: Basic

TAILORED RATIONALE/

VOLUME 1: POLICIES AND PROCEDURE REQUIREMENTS STATUS TEXT COMMENTS

ATTACHMENT 5 PAYLOAD SAFETY INTRODUCTION BRIEFING |

A5.1. INTRODUCTION '
A5.1.1 Purpose. To identify the information to be presented at the Payload Safety Introduction Briefing (PSIB). I

A5.1.2 Content. This attachment lists and describes the information to be presented at the PSIB. I

A5.2. PAYLOAD SAFETY INTRODUCTION BRIEFING (PSIB) |

A5.2.1 The Payload Safety Introduction Briefing (PSIB) is normally the first formal meeting of the PSWG. PSIB pre
typically include the payload project, PSWG Chairperson, Range Safety, Launch Site Integration Manager (or eq
and other memberd the PSWG as needed. The payload project is expected to provide the following information tq Select Status
of detail that is based on information availability and is consistent with the complexity of the mission, the maturit
conceptual design, and tleinch vehicle and launch site location.

A5.2.1.1 Overview of the System SafetyaR as defined by the project's DRAFT System Safety Plan (see Volur

paragraph 4.1.1.). Select Status

A5.2.1.2 ldentification of organizational roles and responsibilities. Select Status

A5.2.1.3 Description of payload, instruments, and anticipated ground support equipment. Select Status

A5.2.1.4 Description of the flight path in terms of azimuth and trajectory. Identification and description of planned

to-earth payload recovery carmple return activities and support if applicable. Select Status

A5.2.1.5 Identification of potential missieanique ground support equipment required for pad operations. Select Status

A5.2.1.6 Identification and a preliminary assessment of potential hazards associated with payload and payload
vehicle integration, multiple payloads from the same or other projects, and ground systems documented in a prelimin SelectStatus
list.

A5.2.1.7 Overview of the project's requirements tailoring process and planned activities for tailoring SIAS8719.24

Annex, identifying any known critical concerns to be addressed during the tailoring process. Select Status

A5.2.1.8 Identification of norapplicable chapters and sections using the NAI®-8719.24 Annex Table of Content
Volume 3 and Volume 6, as they relate to payload systems, instruments, operations and hazards known to date.

Note: A NASASTD-8719.24 Anng Table of Contents Form is provided on Payload Safety Program websit
https://kscsma.ksc.nasa.gov/PayloadSafetyd er t he fAFor ms o button.

Select Status

A5.2.1.9 A list of any known tailoring issues, previously approved noncompliances (i.e., waivers, ELS), and pr¢
approved alternative approaches.

I T Information/Title N/A T Not Applicable Ci Compliant T Tailored NC i Noncompliant
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A5.2.1.10 Any potential hazardous failure modes, failure probability, and performance characteristics of the paylog

. Select Status
ground operations.

A5.2.1.11 Identification of planned studies and analyses that support safety requirements, including scheduled cor] Select Status

A5.2.1.12 Description of processing flow and anticipated schedule, integrated with major project milestones. Select Status

A5.2.1.13 lIdentification of facility requirements, including launch complex, hazardous assembly and checkout ar

. Select Status
ordnance and propellant storage requirements.

A5.2.1.14. Identification and discussion of potential contingency operations, for example, depressurization, propellan

and accessibility after fairing installation. Select Status

A5.2.1.15 Recommendations for future safety Technical Interchange Meetings, reviews, working groups, subje

expert support, resolution of unmet requirements, Design Reviews, and other topics as deemed necessary. Select Status

A5.2.2 The PSWG Chairperson, in conjunction with Range Safety, presents an overview of the payload safety revie
including PSWG membership activities, safety review milestones, and deliverables. Additionally, the payload g
reminded to follow PR 8621.1 NASA Procedural Requirements for Mishap and Close Call Reporting, Investigati

Recordkeeping for mishaps, close calls and contingencies. Select Status

Note: Mishap and close call reporting, investigating, and record keeping as well as contingency edejeas and planning
fall under the NASA Program Manager for Mishap Investigations and the various programs and projects in accorg
with NPR 8621.1 and are not under the purview of the NASA Payload Safety Program.

A5.2.3 The Launch Sé Integration Manager (or equivalenty, at he payl oad projectds

provides an overview covering their coordination efforts and support for the payload at the processing facility. Select Status

I T Information/Title N/A T Not Applicable Ci Compliant T Tailored NC i Noncompliant
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CHAPTER 1 INTRODUCTION

1.1. General

1.1.1. All NASA Payloadprojects are subject to the requirements of this volume to ensure safety by design,
inspection, and hazard analysis.

1.2. Organization of the Volume

1.2.1. Main Chapters.The main chapters of this volume include common requirements for all payloads. App¢
include additional requirements to supplement the main chapters.

1.2.2. Open Text.The open text contains the actual mandatory perforrdaamed requirements. The only tailori
expected for these requirements would be the deletion edymlicable requirements. For example, solid rocket m
performance requirements would be dedefor payloads that do not use solid rocket motors.

1.2.3. Bordered Paragraphs:

1.2.3.1. Bordered paragraphs are-nmmndatory and are used to identify some of the potential detailed tec
solutions that meet the performameguirements. In addition, the bordered paragraphs contain lessons learne
previous applications of the performance requirement, where a certain design may have been found success
been tried and failed to meet the requirement. Thesgitatisolutions are provided for the following reasons:

1.2.3.1.1. To aid the tailoring process between the PSWG and payload projects in evaluating a potential syst
all the performance requirements.

1.2.3.1.2. To aid the PSWG apayload projects in implementing lessons learned.

1.2.3.1.3. To provide benchmarks that demonstrate what the PSWG in conjunction with Range Safety cor
acceptable technical solution/ implementation of the performance requirement and tnkiejpthe level of safet
the performance requirement is intended to achieve.

1.2.3.2. The technical solutions in the bordered paragraphs may be adopted into the tailored version of the re
for a specific program when the paylgaject intends to use that solution to meet the performance requireme
this point, they become mandatory requirements to obtain PSWG and Range Safety approval. This process

1.2.3.2.1. Provide an appropriate level of deiadessary for contractual efforts and to promote efficiency in the d
process.

1.2.3.2.2. Avoid contractual misunderstandings that experience has shown often occur if an appropriate leve
is not agreed to. The level of detail in thardered paragraphs is necessary to avoid costgfeatope contractug

changes and to prevent inadvertently overlooking a critical technical requirement.

I T Information/Title N/A T Not Applicable Ci Compliant
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1.2.3.3. The payload project always has the option to propose alternatives to the bordgregtpsolutionf?ayload
project proposed solutions shall be evaluated against requirements in this Payloald project proposed alternati
solutions shall achieve an Equivalent Level of Safety and be approved by the PSWG and Range SafetyetiAdye

these two requirements, the Range User proposed solutions become part of the tailored requirements for th
program.

1.2.3.4. The PSWG and Range Safety shall determine whether payload project proposed detailedtdationss
meet the intent of the requirements contained in this publication.

Select Status

I T Information/Title N/A T Not Applicable Ci Compliant
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CHAPTER 2 RESPONSIBILITIES AND AUTHORITIES

2.1. Payload Safety Working Group (PSWG)

2.1.1. A unigue PSWG is established for each NASA payload project. The PSWG consists of safety engi
personnel from the NASA payload project (NASA and contractor), launch services provider contractor orgé
(NASA Kennedy Space Center Lauri8érvices SMA for projects using NASA Launch Services Program), launc
range safety, the launch services provider contractor organization, the payload processing facility safety repre
the payload or sample recovery organization (as needebjgect matter experts and others as needed, and
participation from the Launch Site Integration Manager (LS#ilyequiredThe PSWG proactively works with th
project to identify potential hazards and safety issues and advises on strategies falbagarhent, mitigation, g
resolution. The PSWG is responsible for the review and approval of the safety deliverables required by this
Specific responsibilities of the PSWG include review and approval of documents such as project speedibliasa\
PayloadSafety Requirements document, the Safety Data Packages (SDPs)/Missile System Prelaunch Safety
(MSPSPs), System Safety Plans (SSPs), test plans, test reports, and other documents as spec#iaddarth
PSWG activities tymially conclude with the signing of the CertificateRafyloadSafety Compliance. If there are a
open action items, the payload project will provide the appropriate local safety authorities and mission offic
updates and complete the Safety \feation Tracking Log (SVTL). Test and operational procedures are approy
the local safety authority responsible for ensuring safety in the area where the test or operation is to take pla

Select Status

2.1.2. During the review arabproval process, the PSWG in coordination with Range Safety and the payload
shall ensure timely coordination with other authorities as appropriate. Other authorities include, but are not |
Radiation Protection Officer (RPO)/Radiation f&g Officer (RSO), Occupational Health, Bioenvironmer
Engineering, Civil Engineering, Environmental Planning, Explosive Ordnance Disposal, and the Fire Departn|

Select Status

2.2. Payload Project Responsibilities

Payload projects amesponsible for establishing and maintaining a system sdéetynpaccordance with Volume 1
AttachmentA1.2 of this publication, and the design, inspection, and testing of all hazardous and safety critical
and payloadelated ground support egment, systems, subsystems, and materials to be used at the payload prq
facility and launch site area in accordance with the requirements of this volume and NPR 8715.7. These resp
include the following:

Select Status

2.2.1. Timely submission of an SSP.

Select Status

2.2.2. Timely submission of hazard analyses.

Select Status

2.2.3. Timely submission of all required SDPs/MSPSPs including Hazard Reports.

Select Status

2.2.4. Timely submission of all SDBssociated Test Plans and Test Reports.

Select Status

2.2.5. Coordinating with and supporting local safety authorities in carrying out tasks necessary for approval o
inspection, and testing.

Select Status

I T Information/Title N/A T Not Applicable Ci Compliant
Pageb6 of 464

T1 Tailored

NC i Noncompliant




Annex to NASA-STD-8719.28 Payload Project Name Rev: Basic
VOLUME 3: PAYLOADS AND GROUND SYSTEMS REQUIREMENTS STATUS | TAILORED TEXT oA

2.2.6. Timely submission shfety data deliverables per NPR 8715.7 and this document.

Select Status

I T Information/Title N/A T Not Applicable C1 Compliant
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CHAPTER 3 GENERAL DESIGN POLICY

3.1. General

3.1.1. All systems shall be designed to tolerate a minimum number of credible f&ihsed on the degree of fal
toleranceequired

Select Status

3.1.2. The number afesigredinhibits required to prevent an overall system failure or mishap is based on the
or mishap result. Specific inhibit requirements are addressed in the design criteria for each of the systems ac
this volume.

Select Status

ltisthepay oad projectods responsibility (with sup l(:r
relevant analysis or data to the PSWG to characterize system failure or mishap results when determining
proper number of inhibits.

3.2. SystemsWithout Specific Design Criteria

Those systems that do not have specific design criteria or systems not addressed in this volume shall be ¢
the following general criteria:

Select Status

3.2.1. If a system failure may lead toaastrophic hazard, the system shall have no less than three inhibits (dua
tolerant).

Select Status

3.2.2. If a system failure may lead to a critical hazard, the system shall have no less than two inhibits (sing
tolerant).

Select Satus

3.2.3. If a system failure may lead to a marginal hazard, the system shall have a single inhibit (no failure tole

Select Status

3.2.5. Systemshallbe able to be brought to a safe state with the loss of an inhibit.

Select Status

3.2.6. Independent and Verifiable Inhibits.

Select Status

3.2.6.1.Each design inhibit shall be independent of any other inhibit (i.e., loss or removalfibiteshall not result
in the loss or removal of any other inhibit). Additionally, control of inhibits shall also be independent.

Select Status

3.2.6.2. Each design inhibit shall be verifiable after installation or through a processrsftalfaton testing and
implementation of written procedures that ensure the integrity of the inhibit during and after installation.

Select Status

3.2.6.3 Two or more design inhibits that protect against a specific failure shall have design and/or implem
differences between them to protect against a common cause failure of the inhibits. Inhibits are not cq
independent if a single failure cangage more than one inhibit.

Select Status

3.2.7. Design inhibits shall consist of electrical and/or mechanical hardware.

Select Status

I T Information/Title N/A T Not Applicable Ci Compliant
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3.2.8. Operator controls shall not be considered a design inhibit. Operator controls are consioletred & an
inhibit. This includes software controls.

Select Status

I T Information/Title N/A T Not Applicable Ci Compliant
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CHAPTER 4 DOCUMENTATION REQUIREMENTS

4.1, System SafetyPlan and Hazard Analyses

4.1.1. Documentation requirements and submittal timeframes are provided in NPR 8715.7 and this public
preliminary System Safety Plar6EP shall be developed in accordance with Volume 1, AttachrAér of this
publication and shall be provided tae Payload Safety Introduction Briefing (PSIB). Additionally, a prelimin
hazard list, a preliminary list of known tailoring issues, a Ground Operations Flow Overview, and a list
applicable chapters and sections from the Table of Contentsnéd and 6 sections (see Volume 1, AttachrA&rg)
shall be provided at the PSIB.

Select Status

4.1.2. The final SSP shall be developed in accordance with Volume 1, Attachin2mf this publication and
submitted to the PSWG no | ater than 30 days prid

Note: When necessary, changes to the final SSP may édenin coordination with the PSWG and Range Safet

Select Status

4.1.3. Preliminary Hazard analyses with Hazard Reports developed to date shall be developed and subm
PSWG no | ater than 30 days prior to the project§
Volume 1, AttachmerAl1.2 o this publication.

Select Status

4.1.3.2. Final plan for resolution of all hazards identified in the hazard analyses shall be submitted to the F
later than 90 days prior to payload shipment to the processing site for review and approval. All open hazat
verifications stillrequiring verifications shall be listed on a Safety Verification Tracking Log or equivalemgglead
Safety Program website https://kscsma.ksc.nasa.gov/PayloadSafety d €ayloadSafety Foms 0 ) unt
After Safety Review lll, Safety Verification Tracking Logs (SVTLs) shall be updated at least weekly and provid
the related Hazard Reports to the impacted local safety authorities.

Select Status

4.1.3.3. SSPs and hazautalyses shall comply with this publication and the intent of-BITD-882, Department o
Defense Standard Practice for System Safety, data requirearectsnmercial equivalent for commercial FA4
licensed programsHazard Reports shall be prepared on RESINASAPayloadSafety Hazard Report Form four
onthePayloadSaf et y Pr o g rhttipsvfkscsma.ksb.rasagay/PaylbadSafetyd PayloadS af et vy
or an equivalent form that contaialsinformation required on NF 1825.

Select Status

4.2, Safety Data Package (SDPYISSILE SYSTEM PRELAUNCH SAFETY
PACKAGE (MSPSP

4.2.1. SDP Submittal, Review, and Approval Process:

Select Status

4.2.1.1. Payload projects shall submit an $&Rach project to the PSWG in accordance with NPR 8715.7 ang
publication.

Select Status

| The NASA SDP is equivalent to tHdSSF91-710 Missile System Prelaunch Safety Package (MSPSR).

I T Information/Title N/A T Not Applicable Ci Compliant
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4.2.2. SDP PreparationAn SDP shall be developed in three phases, SDP |, SDP I, and SDP Il correspon
Safety Review |, Il, and Ill. The level of technical detail for each phase shall be commensurate with the level ¢
detail available. SDPs shall be developedcizoedance with Attachme#tl of this volume.

Select Status

4.3, SDP Associated Test Plans and Test Results

4.3.1. Test plans shall be identified and summarized in the SDP. Plans for any tests requested for review by
and Range Safety shall be submitted to the PSWG before the intended use and allowing adequate time for
approval.

Select Satus

4.3.2. Test plans submitted for approval to the PSakG Range Safety are required to be approved beforg
performance. Test plans, test reports and test operating procedures for hazardous operations must be appi
local safety authority responsible for the area where the tests are to take Plsapproved test plans shall
resubmitted.

Select Status

4.3.3. Test reports shall be submitted at least 45 calendar days before intended system use.

Select Status

4.3.4. PSWG, Range Safety, and appropriate local safety authoritieesgleall, comment, and approve test repq
within 10 calendar days of receipt. Disapproved test reports shall be resubmitted. An approved test report i
before system use.

Select Status

4.4. Nondestructive Examination Plans

4.4.1. Nondestructive examination (NDEnhspections for fracture control shall be performed in accordance
NASA-STD-5009 Nondestructive Evaluation Requirements for Fracture Critical Metallic Components and ni
intent of MIL-HDBK-6870 Inspection Program Bdérements Nondestructive for Aircraft and Missile materials
Parts. Unless otherwise specified in a separate part of this document that addresses a particular class o
equipment, aNDE plan shall include the following:

Select Status

4.4.1.1. NDE technique and acceptance criteria to be used on each single failure point (SFP) component o
after initialproofand periodic load tests. NDE shall be performed in accordance with procedures and by qual
certified preapprosd personnel in accordance with written practices meeting the requirements contained in A
Society for Nondestructive Testing (ASNT) SNTC-1A Recommended Practices for Personnel Qualifications
Certification in Nondestructive Testing.

Select Statis

4.4.1.2. Detailed engineering rationale for each technique and acceptance criteria.

Select Status

Detailed engineering rationale may include manufacturer stated requirements/recommendations or recognized indus
standards such as ANSI anASME.

4.4.1.3. A determination of whether the equipment is dedicated to only one function or whether it is multipury

Select Status

4.4.1.4. The environment and/or conditions under which the equipment will be used and stored.

SelectStatus
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4.4.1.5. The existence of any SFP component and weld materials susceptible to stress corrosion.

Select Status

4.4.1.6. Corrosion protection and maintenance plans.

Select Status

4.4.2. Unless otherwise specified in a separate part of this document that addresses a particular class of
equipment, the NDE plan shall be submitted to the PSWG and Range Safety for review and approval a
developed and no laterthan80ay s prior to the project Safety R
otherwise agreed to by the PSWG.

Select Status

I T Information/Title N/A T Not Applicable Ci Compliant
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|
Pad safety console design requirements are specified in AFSPCMANIO9Nolume 3,Chapter 5, Pad Safet |
Console.
| 7 Information/Title N/AT Not Applicable Ci Compliant T 1 Tailored NC i Noncompliant
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6.1. Overview

6.1.1.This chapter is divided into three major types of equipment: Material Handling Equipment (MHE), cran
hoists, and Personnel Work Platforms. If the payload project is providing a crane or hoist for payload proces
then AFSPCMAN 94710, Section 6.2 shall be tailored into this document, as applicable.

Select Status

6.1.2.MHE is comprised obelowthe-hook lifting devices (BTHLD), handling structures, support structures, slif
load positioning (e.g., Hydra Set ®) and load indicating devices (LID), lifting assemblies, and rigging hardwatr
Slings, BTHLDs, lifting assemblies, rigging hardwaaed LIDs are governed by industry standards (e.g.,
Occupational Safety and Health Administration [OSHA], ASME). Handling structures, support structures, anq
are governed by accepted engineering practices and requirements of this Chapter. Dateergs|aire provided in

Attachment 2 of this volume. These requirements are applicable to new or modified MHE. The requirements
applicable to permanent or shtetm use MHE and apply whether the equipment is owned, rented, or leased b
governmat, contractors, or commercial operators. Periodic/recurring test and inspection requirements are fol
Volume 6, 6.1.8.

Select Status

6.1.3 Periodic load test intervals may be extended by no more than 90 days from the original lifting devitierex
date due to programmatic or institutional needs, subject to the center LDEM, PSWG and Range approval. T¢
the periodic load test interval, the following conditions shall be met: a. The payload project provides docume
rationale to the LDEMPSWG and Range Safety, and b. The LDEM, PSWG and Range Safety determines th¢
increase in risk.

Select Status

6.2. Material Handling Equipment (MHE)

The design and initial test requirements for MHE used at the payload processing facliyrehdsite area for
handling (lifting, supporting, or manipulating) critical and rasitical hardware are included below.

Select Status

6.2.1. MHE General Requirements:

Select Status

6.2.1.1. MHE Requirements Validation:

Select Status

6.2.1.1.1. The Range User shall validate the requirements by providing a Compliance Check List in accordar
Attachment 1, A1.3.

Select Status

6.2.1.1.2. The payload project certifies the design is in accordance with the requirprogittss documentation
verifying compliance through Safety Data Package submittal or reference documents, and maintains all MHE
documented configuration management system. Operation, testing, inspection, and maintenance of slings st
accordnce with manufacturer recommendations, this standard, NAISA8719.9, and OSHA.

Select Status

I T Information/Title N/A T Not Applicable C1 Compliant
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5.2.1.1.3. Supporting data for leased and/or commaffighe shelf (COTS) equipment shall include the followin Select Status
information:
6.2.1.1.3.1. COTS name, description, model number, and part number. Select Status
6.2.1.1.3.2. Rated capacity (allowable working load). Select Status
6.2.1.1.3.3. Certifications of compliance with inqlgstry consensus standardsNatiorzally Recognized Testing Select Status
Laboratory (NRTL), manufacturer, or other qualified organization.
6.2.1.1.3.4. MHE shall have documented traceability of material, manufacturer, and acceptance testing to re Select Status
codes and standards (e.g.,HS ASME).
6.2.1.1.3.5. Applicable operating and maintenance (O&M) information, data, and/or manuals. Select Status
6.2.1.2. MHE Single Fault Tolerance: [
6.2.1.2.1. Critical MHE shall be designed without single faihaiats (SFPs). Select Status
6.2.1.2.2. Exceptions_shall be identified_, ju_stified, a_nd submitted to the PSWG for Range Safe_ty and PSWG Select Status
Supporting data shall include the following information: (See also Attachment 1, A1.2.5.6voluihie.)
6.2.1.2.2.1. Alist of all identified SFPs. Select Status
6.2.1.2.2.2. Risk assessment. Select Status
6.2.1.2.2.3. Risk mitigation considerations and inhibits. Select Status
6.2.1.2.2.4. A map of SHBcations (for example, weld map, system components). Select Status
6.2.1.2.2.5. Inspection and NDE requirements. Select Status
6.2.1.2.3. SFP components and welds shall be accessible for nondestructive inspection, maintenance, and |  Seglect Status
6.2.1.3. MHE Inspection and Test Requirements: I
6.2.1.3.1. MHE Test Weights and Load Test Devices: I
6.2.1.3.1.1. Load tests shall be conducted with certified weights and/or certified weight fixtures. Select Status
I T Information/Title N/A T Not Applicable Ci Compliant T Tailored NC i Noncompliant
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6.2.1.3.1.2. These weights shall be identified and permanently and clearly marked with the total weight and
agency identification number.

Select Status

An example of marking requirements for test weights can be found8CDE-512-SM, Ground Systems
Development Standard

6.2.1.3.1.3. Reinforcing steel (rebar) shall not be used for lift points.

Select Status

6.2.1.3.1.4. Calibrated load devices such as dynamometers may be used to test slingsliijatbeices except
cranes and hoists.

Select Status

6.2.1.3.1.5. Requirements for Fabrication of New Test Weights and Weight Fixtures.

6.2.1.3.1.5.1. Weight fixtures shall be designed, and load tested in accordanmeguw#ments contained in 6.2.3.

Select Status

6.2.1.3.1.5.2. Weight fixtures shall be designed so that the loaded fixture center of gravity is centered below
hook for all required weight combinations.

Select Status

6.2.1.3.1.5.3. Lifting lugs shall be provided if required to enable handling of empty test weight fixtures.

Select Status

Table 6.1. Attachment Point Preferences.

A single crane hook attachment points on the fixture (e.g., a screw operatedsppmeferable to multiple
attachment points that require use of slings.

6.2.1.3.1.5.4. Weight interlocking features shall be provided on both the weight fixture and the weights to hel
prevent sliding of weights and to help even stacking.

SelectStatus

6.2.1.3.1.5.5. Weight lifting lugs shall be proof tested to 125% of the total weight before initial weight use.

Select Status

6.2.1.3.2. MHE Non Destructive Evaluation (NDE):

6.2.1.3.2.1. NDE plans shall be developed for MHE used to handle critical systems and equipment and MHE
containing SFPs. Surface inspections and volumetric inspections shall be performed on all MHE per PSWG
Range Safety approved NDE plan after loatiste

Select Status

6.2.1.3.2.2. The NDE plan shall include detailed methodology, acceptance criteria, frequency of inspection,
clear schematic showing the exact location of the items to be inspected. For details of the NDE plan, thée 4.4
volume.

Select Status

6.2.1.3.2.3. NDE shall be performed by qualified and certified personnel in accordance with written practices
meeting the requirements contained in American Society for Nondestructive Testing (ASNTCSMT

Recommended Practice for Personnel Qualifications and Certification in Nondestructive Testing.

Select Status

I T Information/Title N/A T Not Applicable Ci Compliant
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6.2.1.4. MHE Marking and Tagging Requirements:

6.2.1.4.1. Marking Requirements.All equipment (new and modified) shall be permanently marked in accorda
with applicable ASME B30 series standards, codes, and standards and have a permanently attached identifi
with the following information:

Select Status

6.2.1.4.1.1. Manufacturer.

Select Status

6.2.1.4.1.2. Part number.

Select Status

6.2.1.4.1.3. Serial number.

Select Status

6.2.1.4.1.4. Date of manufacture or initial acceptance.

Select Status

6.2.1.4.1.5. Rated capacity.

SelectStatus

6.2.1.4.1.6. Weights of the top assembly and separate subassemblies.

Select Status

6.2.1.4.1.7. Weight of bridge and trolley (cranes only).

Select Status

6.2.1.4.2. Tagging Requirements:

6.2.1.4.2.1.Systems/equipment requiring periodic testing shall be tagged and test data included in its data p4d

Select Status

6.2.1.4.2.2. The tags shall be of durable material, preferably corrosion resistant metal, properly secured with
corrosion andbrasion resistant wire or string, and marked (stamped or etched) with the following minimum
information:

Select Status

6.2.1.4.2.2.1. Part number, serial number, or other unique identifier (reference designator).

Select Status

6.2.1.4.2.2.2. Datef most recent certification/test.

Select Status

6.2.1.4.2.2.3. Test load.

Select Status

6.2.1.4.2.2.4. Date of next load test or certification as applicable.

Select Status

6.2.1.4.2.2.5. Date of most recent NDE (if applicable).

SelectStatus

6.2.1.4.2.2.6. Date of next NDE (if applicable).

Select Status

6.2.1.4.2.2.7. A quality assurance or quality control indication certifying the data on the tag.

Select Status

6.2.1.4.2.3. The tags shall be accessiblenf&pection.

Select Status

6.2.1.4.2.4. If a lifting assembly is disassembled for testing or inspection, each component and subassembly
individually tagged with the reference designator; for example, removal and separate storage of a fiffemkie bg

the shackle after the proof load.

Select Status

I T Information/Title N/A T Not Applicable Ci Compliant
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| Load-bearing components not traceable to a load test will invalidate the load test of the whole assehlmly

Lifting equipment that has the necessary design featureajntenance/inspection, and test intervals to ||f
critical loads will be marked conspicuously so that the operator and assurance personnel can distingis
that the equipment (unless a permanent part of lifting device) is qualified for critical lifts.

6.2.1.4.2.4.1. The PSWG and Range Safety will accept the tethering of the shackle pin to the associated sh
method of validating the proofed assembly. This is a substitute to tagging the pin individually. The methods
apply for shackleghackle pin verification as a proofed assembly. Tethering requirements in accordance with
paragraph 5.2.6, are always applicable in the prevention of a dropped object hazard.

Select Status

6.2.1.5. All MHE designs shall includecanterof-gravity analysis to ensure that the MHE/GSE/Flight Hardware
does not tip, fall, slide, or allow any sudden load shift.

Select Status

6.2.2. Slings:

A sling is a flexible lifting assembly used between the load and hoisting dédok, including one or
multiple lengths of wire rope, synthetic fiber materials, or steel chains made into forms for handling lpfds|
Slings sometimes incorporating hooks and associated attachment rigging hardware such as shaekles, [
rings, turnbuckles, anceyebolts used to lift, lower, and position a load. Common types of slings inclyfle
wire rope slings, synthetic round slings, metal mesh slings, synthetic web slings, and chain slings. Rjggir
hardware are components used to lift, lower, and position a laad are typically used in combination wi
slings and belowthe-hook lifting devices (BTHLD). Common types include shackles, links, rings, swivgls,
turnbuckles, eyebolts, hoist rings, wire rope clips, wedge sockets, and rigging blocks. Although slingg an
BTHLDs may use rigging hardware as part of their assembly, each of these three, slings, BTHLDs,|and
rigging hardware, follow this standard, NASATD-8719.9, and OSHA (slings only), and is addressed by a
different ASME B30 series standard (i.e., ASME B30® Slings, ASME B30.20 for BTHLDs, and ASMH
B30.26 for Rigging Har dwar e) -rigid\fixtireused betwean thadctug |
object being Iifted and the lifting deviecelll
considered a BTHLD per ASME B30 series standards (ASME B30.20) (See 6.2.3 below).

6.2.2.1. Sling Design Standards and Requirements:

6.2.2.1.1. Slings shall be designed and manufactured in accordance with;NAS2V19.9, Americarsociety of

Mechanical Engineers (ASME) B30.9, Slings, and 29 CFR 1910.184, Slings. Sling design shall maintain the| Select Status
minimum design factors listed in Tablel6
6.2.2.1.2. Carbon steel or wrought iron chain slings shall not be used. Select Status
6.2.2.1.3. Wire rope slings shall be formed with swaged ofponced sockets or spliced eyes. Select Status
I T Information/Title N/A T Not Applicable Ci Compliant T Tailored NC i Noncompliant

Page68 of 464




Annex to NASA-STD-8719.28 Payload Project Name Rev: Basic
VOLUME 3: PAYLOADS AND GROUND SYSTEMS REQUIREMENTS STATUS | TAILORED TEXT oA

6.2.2.1.4. Wire rope clips or knots shall not be used to form wire rope slings.

Select Status

6.2.2.1.5. Allsynthetic slings shall be designed with an ultimate factor of safety of 5 or higher.

Select Status

6.2.2.1.6. Natural fiber rope or natural fiber web slings shall not be used.

Select Status

6.2.2.1.7. Rotation resistant rope shall not be f@medbricating slings.

Select Status

6.2.2.2. Sling Inspection and Test Requirements:

6.2.2.2.1. Before their first operational use at the payload processing facility and launch site area, and follow
modifications or repairs, slings andging hardware shall be inspected and Proof Load tested to 200% of their
load in accordance V3, Table 6.1. NDE shall be performed in accordance with paragraph 6.2.1.3.2. MHE NI

Select Status

6.2.2.2.2 For slings used to support critical ogéons, volumetric and surface NDE testing shall be performed o
sling assembly SFP components, such as pins, bolts, shackles, and links after the proof load test IAW the P
Range Safety approved NDE plan in accordance with paragraph 4.4vafltins.

Select Status

Note: Slings and rigging hardware designated as Aoad test slings or rigging hardware by the lifting
device ownerés qualified person and approved
Cent er 6 s actoante withriNASASTD-8719.9 are exempt from periodic testing (see 6.1.3).
Slings, rigging hardware, and BTHLDs may be designated as-fmad test slings/rigging
hardware/BTHLDs due to considerations such as usage, inspection and testing history caeutial for
testi nduced damage, subject to PSWG, Range -Balf
test slings/rigging hardware/BTHLDs are not subject to periodic load testing requirements.

I T Information/Title N/A T Not Applicable Ci Compliant
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Table 6-1: Slings, Rigging Hardware, and BTHLDsDesign Minimum Requirements
Equipment Design Load Proof Load Periodic Load
quip Safety Factof Test Factor* Test Factors
Alloy Steel Chain Slings 5 2.0 1.0
Wire Rope Slings 5 2.0 1.0
Metal Mesh Slings 5 2.0 1.0
Synthetic Web Slings 5 2.0 1.0
Linear Fiber Slings 5 2.0 1.0

Structural Slings and Lesser of 3 times yield
BTHLDs or 5 times ultimate
Rigging Hardware
(Shackles, Drings,
Turnbuckles, Eye 5 2.0 1.0
Bolts, Lifting Lugs,
Safety Hoist Rings, etc)

1.2% 1.0

Table 6-1: Slings, Rigging Hardware, and BTHLDs Design Minimum RequirementgContinued)

1. Design factor based on ultimate material strength, except for structural slings.

2. Unless otherwise specified by design, due to material characteristics, geometry, desigrefe., but in any case, at least 125 percent of the slings rated capacity.
3. Based on manuf act ur e rldagtest singserigging laaware, oNBYHLDs®t p p|l i cabl e t o non
4

. Proof load test shall be performed only by manufacturererqau i val ent entity approved by the PSWG, Range Saf et gfromdiffeentt
sources (COTS or unigue-imuse manufactured parts) the manufacturer is the entity that fabricates the egtire sli

T Note 1: Equi valent entity is an organizati on c ap Hdent&nowlddgetara xperience withrdesigncandpropeidias of ehe lifiin
device in question to understand when a test nhiglitarmful or otherwise inappropriate for that lifting device, and knowledgeable of required points of inspection.
1 Note 2: Periodic load test shall be accomplished within 1 year prior to use unless sling, rigging hardware, or BTHlriatiedlasia neload test sling, rigging hardware, or BTHLD. Safety factor
defined as the ratio of a load that predicts a failure to a rated load. A 3:1 safety factor against the worst caseléahaewilbresult in local yielding is acceptable.

5. Shackles, Bings, turnbuckles, eye bolts, lifting lugs , safety hoist rings, etc. are considered rigging hardware are typicaliy wiedsvéind BTHLDs, and may be tested as part of the sling asse
individually, or both, as dictated by worstse stress and stability considerations per N&AI®-8719.9, Lifting Standard

6.2.2.23 Synthetic round slings with internal cores shall be inspected prior to first use at the payload processin
and launch site area to detect damaged interos@ (e.g., handverhand tactile inspection; fibaptic light| Select Status
transmission) that may not be evident from visual inspection of the external surface.

6.2.3. Belowthe-Hook Lifting Devices (BTHLDs): I

I T Information/Title N/A T Not Applicable Ci Compliant T Tailored NC i Noncompliant
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A BTHLD are all structural and mechanical lifting devices and equipment, except for slings, LPDs, and |oa
cells, used to connect a crane/hoist hook and a load being lifted, including lifting beams (and arms) a
attachment hardware such as bolts and pins (lifting assae#)l See 6.2.2 above for slings and riggihg
hardware requirements. Standards for BTHLDs are covered by ASME B30.20, B#iewHook Lifting
Devices, but the device may contain components such as slings, hooks, and rigging hardware addr¢pse
other ASME B30 series standards (Safety Standard for Cableways, Cranes, Derricks, Hoist, Hooks,|[Jac
and Slings) or other standards.

6.2.3.1. BTHLD Design Standards and Requirements:

Select Status

6.2.3.1.1. BTHLDs shall be designed bys#ructural engineer and manufactured to the specified rated loads an
geometry of Design Category B (with a minimum yield safety factor of 3) in accordance with ASME,BEJés$ign
of BelowtheHook Lifting Devices, and ASME B30.2@ structural analyis that qualifies the unit for 125 perce
initial Proof Load testand an NDE plarshall be submitted to the PSWWRBange Safetyand the LDEM forreview
and approval See Table 4 for Proof Load Test Factors.

Select Status

6.2.3.1.2. Material used in the construction of BTHLDs shall exhibit a ductile failure mode (for example, U
strain not less than 20 percent elongation). The intent is to have advanced warning of an upcoming failure vi
detectable deformatiaof structural components.

Select Status

6.2.3.2. BTHLD Inspection and Test Requirements:

Select Status

6.2.3.2.1. Before their first operational use by the project at the payload processing facility and launch site
following modifications or repairs, BTHLDs shall be inspected Brubf Loadtestedto 125% of the rated load
accordance with ASME B3R0 methodology and the PSWG and Range Safety approved NDH péarated load
shall not exceed 80% of the actual test load. If the BTHLD contains components such as slings and shackles,
components shall beroof Loadtested individually to thierespective proof load levels (200% of the rated load
slings and shackles) and the whole assemblyReof Loadtested to 125% of the rated load.

Select Status

6.2.3.2.2. For BTHLDs used to support critical operations, volumetric and surface NDE shall be performed o
components and welds after the initRbof Load test IAWa PSWG and Ranggafety approved NDE plarsee
paragrapl6.2.1.3.2. Material Haihg Equipment Non Destructive Examinatimguirements.

Select Status

6.2.3.2.3. A BTHLD Periodic Load test shall be performed in accordance with V6, 6.1.8.2.

Select Status

6.2.3.24. BTHLDs are the structural, mechanical, and electrical components used to lift, support, and positio
Common BTHLDs include spreader bars, beam clamps, barrel lifters, and vacuum lifts and the associated slin
and other rigging hardwar8ome BTHLDs are referred to as structural slings. While slings and rigging may |
of a BTHLD, they are not, by themselves, considered BTHLDs. With the exception of slings, load leveling
e.g., Hydra Sets, and load cells, all structuralraadhanical lifting devices and equipment used to connect a crang
hook and a load being lifted are BTHLDs, including lifting beams (and arms) and attachment hardware like |

pins. See 6.2.2 above for slings and rigging hardware requirements.

I T Information/Title N/A T Not Applicable Ci Compliant
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6.2.3.25 When BTHLDs are composed of more than one lifting device or rigging hardware compone
components shall be tested as an assembly, individually, or both, as dictated by worst case stress considerat
testing as aassembly, the load test value shall be based upon the rated load for the assembly.

Select Status

When BTHLDs are composed of more than one lifting device or rigging hardware component] th
components shall be tested as an assembigjvidually, or both, as dictated by worst case stig¢ss
considerations. When testing as an assembly, the load test value shall be based upon the rated lodq fo
assembly.

When testing as individual components, rigging hardware periodic test imtisrmnay be in accordance with
the rigging hardware requirements of section 6.2.2.2, and individual BTHLDs and rigging hardyare
component load test values may be based upon the component rated load within the assembly rather{ghar
individual component réed load.

6.2.4. Handling Structures:

Handling structures are those structures used to handle and manipulate hardware or equipment, sich
spin tables, equipment racks, and rotating devices.

6.2.4.1. Handling Structure Desigrstandards and Requirements:

6.2.4.1.1. Handling structures shall be designed with a yield factor of safety of 3 based on rated loads.

Select Status

6.2.4.1.2. Handling structures whose failure would not result or propagatecat@strophic event may be design
to a yield factor of safety of 2 based on limit loads.

Select Status

6.2.4.1.3. Handling structures shall be designed to accommodateothecaseseismic load as specified by th
| o c a tuilding éode and approving authoritiésandling structures at the WR shall be designed to accomm
the worst case seismic load in accordance with Chapter 17.

Select Status

6.2.4.1.4. Materia(including fittings and attachment hardware) used in the construction of handling structure
exhibit a ductile failure mode (ultimate strain not less than 20 percent elongation). The intent is to have ¢
warning of an upcoming failure via vially detectable plastic deformation of structural componé&xseptions may
be considered with PSWG and Range Safety approval, on-aycaase basis.

Select Status

6.2.4.2. Handling Structure Inspection and Test Requirements:

6.2.4.2.1. Befortheir first operational use, all new, altered, modified or repaired handling structures shall be in
in accordance with applicable industry methodology and the PSWG and Range Safety approved NDE plan

tested tdl50percent of the rated load.

Select Status

I T Information/Title N/A T Not Applicable Ci Compliant
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6.2.4.2.2. Handling structures designed to a factor of safety less than 3, but greater than or equal toigitisttig|

inspected and load tested @blpercent of rated load. Select Status

6.2.4.2.3. For handlingstructures used to support critical operations, volumetric and surface NDE shall be pe
on all SFP components and welds after the initial proof load test in accordance with PSWG and Range Safety Select Status
NDE plan.

6.2.5. Support Structures: Support structures are those structures used to support hardware or equipment, s
support standand fixed and portable launch support frames

6.2.5.1. Support Structure Design Standards and Requirements: I

6.2.5.1.1. Support structures shall be designed with a yield factor of safety of 3 based on rated loads. Select Status

For large structures, requirements from American Institute of Steel Construction (AISC), American
Society of Civil Engineer¢ASCE) 7 and pertinent building codes may also be considered.

6.2.5.1.2. Support structures whose failure would not result or propagate into a catastrophic event may be d

a yield factor of safety of 2 based @tedloads. Select Status

6.2.5.1.3. Material (including fittings and attachment hardware) used in the construction of support structu
exhibit a ductile failure mode (for example, ultimate strain not less than 20 percent elongation). The intent i
advanced warng of an upcoming failure via visually detectable deformation of structural compoBroéutions
may be considered with PSWG and Range Safety approval, onlayeease basis.

Select Status

6.2.5.1.4. Support structures whose materials of consiruckb not meet the ductile material failure criteria ab
shall be designed to an ultimate factor of safety of 5. Also, the design analysis shall include a fracture m
analysis to show a service life cycle factor of safety of 100:Yoamtbtailed NDE surface and/or volumetri
requirements.

Select Status

6.2.5.1.5. Portable ground support equipment, such as equipment racks, shall be designed not to tip when f
and/or moved. For heavy moveable support and handling equigiftiegt,lugs and forklift handling, such as fo  Select Status
tubes, shall be incorporated to provide for safe handling.

6.2.5.2. Support Structure Inspection and Test Requirements: I

6.2.5.2.1. Before their first operational use, all new, altered, modified, or repaired support stlestgresl to a yielq
factor of safety of at leastshall be inspected arffoof Load testedo 150 percent of rated load accordance with
applicable industry methodologin PSWG and Range Safety approved Nidhe shall be performed in accordar
with paragraph 4.4 of this volume.

Select Status

I T Information/Title N/A T Not Applicable Ci Compliant T Tailored NC i Noncompliant
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6.2.5.2.2. Support structures designed to a factor of safety less than 3 but greatezdhahtor2 shall be inspecte
andProof Load tested toZb percent of rated loadh PSWG and Range Safety approved NDE plane shall be perfg  Select Status
in accordance with paragraph 4.4 of this volume.

6.2.5.2.3. Before every use, support stroesushall be visually inspected in accordance with applicable ind
methodology and the PSWG approved NDE plan. Structures showing evidence of damage or rejectable cri Select Status
not be used in operations.

6.2.5.2.4. Suppostructures shall be periodically inspected, and rated load tested within four years of intende
accordance with applicable industry methodology and the PSWG and Range Safety approved NDE plan tg  Selet¢ Status
load level used in the initial testing.

6.2.5.2.5. For aupport structures used to support criticelds or that create critical hazardelumetric and surfacs
NDE shall be performed on all SFP components and welds after the initial prodhpestted and load tested to {
samedevel used in initial testing within one year of intended use in accordance with applicable industry meth
and the PSWG and Range Safety approved NDE plan.

Select Status

6.2.5.2.6. Support structures fabricated (including fittings and attachment hardware) of ductile materia
operating environmental conditions may be exempted by the PSWG, Range Safety or local safety author| Select Status
periodic load testing on a @aby-case basis.

6.2.6. Load Positioning Device (LPD)and Load Measuring/Indicating Devices (ID) (e.g., Hydra Set ®) I

Load positioning devices (LPD) are mechanical devices (e.g., Hydra Set ®), attached to a crane/hoi$] ho
and used to make fine adjustments to the load position during lifting operations. Load indicating deyice
(LID) are mechanical devices (e.g., load cells, dynamometers), attached to a crane/hoist hook, and |jise
measure the weight of the load being lifted.

6.2.6.1. LPD and LID Design Standards and Requirements.PD and LID design allows use for a range of log
with a specification of netio-exceed rating. These devices should be used within 20% to 80% range of their ra] Sekct Status
capacity due to lower accuracy in the extreme low and high ranges of the rated load.

6.2.6.1.1LPD and LID design shall ensure that positive control is maintained at all times, and no actions are

; . . . ; I
or continued without the appropriate controls command being given. Select Status

6.2.6.1.2. Failure of thePD or LID shall not result in dropping or tsommanded movement of the suspende

Select Stat
supported load. elect Status

6.2.6.1.3LPD shall be designed with a minimum ultimate factor of safety of 5. Select Status

6.2.6.1.4. LIDs shall be designed in accordance with ASME B30.26, Rigging Hardware. Select Status

I T Information/Title N/A T Not Applicable Ci Compliant T Tailored NC i Noncompliant
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6.2.6.1.5. ALPD and/or LID inspection plan, identifying all SFP and NDE requirements, methodology, and acct

criteria, shall be submitted to the PS\e@®& Range Safety for review and approval. Select Status

6.2.6.1.6. Operator Traininglydra-Setoperators shall be trained and certified. Select Status

6.2.62. LPD and LID Inspection and Test Requirements: I

6.2.6.2.1. Before their first operational use, new, altered, repaired, or modifif@tLIDsshall be inspected and loa
tested td200percent of rated load to verify controls and performance (for example, structural, mechanical, elg
LPD and LIDs shall be load tested by the manufacturer or if authorized, in accordance with the manu
instructions to prevent system damage.

Select Status

6.2.6.2.2. NDE shall be performed during inspection and test per the NDE plan. Select Status

6.2.6.2.3. FoLPDs and LIDs used to support critical operations, volumetric and surface NDE shall be perfor
all SFP components and welds after the initial proof load test IAW the PSWG &hiaB0/SE and SLD 45/SE  Select Status
approved NDE plan.

6.2.6.2.4. Before every usé¢,PDs and LIDsshall be visually inspected for proper function, loose hardware, exce
wear and contamination, corrosion, cracks, or damage, and hydraulic system deterioratiorSetdyairdoad cell§ Select Status
showing evidence of damagerejectable criteria shall not be used in operations.

6.2.6.2.5. LPDs and LIDsused to support criticéifts shall be inspected and load testedd0 dercent of the rated log
within 1 year of intended use and calibrated in accordance with manufacturer instructions. Load t€¥ipgrieft| Select Status
shall be performeth accordance with the manufacturer instructions to prevent system damage.

6.2.62.6. LPDs and LIDsused to support crité lifts shallundergo operational tests in conjunction with proof
periodic load tests and at least once per year.LPBeshall be operated to approximately the 1stisbke position with
a test load of 50 to 100 percent of tHeD rated capacity. Using a dial indior or equivalent, the load should i  Select Status
move up or down more than .005 inches in 5 minutes. No hydraulic leaks, or structural damage or corros
piston rod should be visible.

6.2.7. Rigging Hardware.Rigging hardwareonsists of shackles, links, rings, swivels, turnbuckles, eyebolts,

rings, wire rope clips, wedge sockets, rigging blocks, etc., and may be components of BTHLDs. Select Status

6.2.7.1. Rigging Hardware Design Standards and RequirementsAll rigging hardware shall be designe
manufactured, handled, and stored in accordance with ASME B30.26. All hardware will be marked and i¢  Select Status
accordingly.

6.2.7.2. Rigging Hardware Inspection and Test Requirements. Select Status

6.2.7.2.1. Before first use, all new, modified, or repaired rigging hardware shall be load tested to the pra

specified in ASME B30.26 prior to initial use. Select Status

I T Information/Title N/A T Not Applicable Ci Compliant T Tailored NC i Noncompliant
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6.2.7.2.2. For rigging hardware used to support critical operations, volumetric and surface NDE shall be perf
all SFP components and welds after the initial proof load test IA\8LtBe30/SE and SLD 45/S&pproved NDE plan
Any rigging hardware meiag removal criteria outlined in ASME B30.26 shall be removed from service.

Select Status

6.2.8. MHE Data Requirements. MHE initial and recurring data requirements shall be submitted in accordanc
Attachmentl of this volume, A.2.4.6.2 and A.2.5.6.MHE periodic/recurring data requirements shall be subm
in accordance with requirements in Volume 6.

SelectStatus

6.2.8.1For MHE used in safety critical operations, provide initial proof load test plans and test results.

Select Status

6.2.8.2. Data Requirements Submission for Major ltem MHE DesignéJnless otherwise agreed to BWG and
RangeSafety or otherwise stated in this Chapter, all design engineering documents pertaining to major MH
such as cranes, shall be submittetthéoPSWG and Ran@afety for review and approval 30 days ptiothe following
design review meetings: introductory; conceptual (30%); preliminary (60%); critical (90%); and final (1009
design engineering drawings and specification packages shall have a space or block on the first drawing she
for the approval signature of the Range Safety reviewing official. All Review Item Discrepancies (RID) sk
addressed at each design review and resolved as soon as possible.

Select Status

6.4. Removable, Extendible, and/or Hinged Personnel Work Platforms

Requirements for the design, inspection, and test of personnel work platforms are included below.

6.4.1. Removable, Extendible, and/or Hinged Personnel Work Platform Design Requirements:

6.4.1.1. Safety factors for the designptditforms shall be consistent with those of the overall structures on whicl
are permanently mounted. In no case shall the safety factors be less than that of the overall structure, the
national consensus standard AISC, the Aluminum Assoujaor a yield factor of safety of 2, whichever is greater

Select Status

6.4.1.2. Hinges, attaching points, and other high stress or abuse prone components and their interface harg
be designed with a yield factor of safety of at leastigld strength shall be less than or equal to 85 percent of ulti
strength or the ultimate factor of safety shall be 5.

Select Status

6.4.1.3. The greater of (1) a minimum of 60 pounds per square foot or (2) 300 pounds per occupanisithiidn
the uniformly distributed live load.

Select Status

6.4.1.4. A minimum of 2,000 pounds shall be used for concentrated loading (point loading).

Select Status

6.4.1.5 Guardrail systems and toe boards shall be provided and designed in accordance with 29 CFR 1910
Walking -Working Surfaces

Select Status

6.4.1.6. Personnel platforms shall have a means of positive mechanical restraint when in, ttagsepefolded back
or use position to prevent unintentional movement. Bolting shall not be acceptable. Latches, levers, tethered

be used.

Select Status

I T Information/Title N/A T Not Applicable Ci Compliant
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6.4.1.7. Movable platform structures shall be grounded with the bonding conductor size in accordance with
Article 250-102,Bonding Jumpets

Select Status

6.4.2. Removable, Extendible, and Hinged Personnel Work Platform Marking Requirements.

6.4.2.1. All platforms shall be clearly marked with timeh letters minimum indicating maximum load capacity.

Select Status

6.4.2.2. The following information shall be imprinted on a metal tag attached to the platform:

Select Status

6.4.2.2.1. Maximum distributed load.

Select Status

6.4.2.2.2. Maximum concentrated load (point load).

Select Status

6.4.3. Removable, Extendible, and/or Hinged Personnel Work Platform Inspection and Test Requiremen
minimum, thefollowing tests shall be performed:

Select Status

6.4.3.1. All new, repaired, or modified platforms shall be load tested to 125 percent of their rated capacity befq
use. After the proof load test, volumetric NDE testing shalpé&gormed on all SPF components and weld:s
accordance with the PSWG and Range Safety approved NDE plan. For repaired or modified platforms, v
NDE testing of all repaired or modified SPF components and welds is redRemsatlic inspection regrements for
work platforms are found in Volume 6.

Select Status

6.4.3.2. Visual inspection shall be performed annually on all hinges, attaching points, and other high stress
prone components on all platforms.

Select Status

6.4.4. Removable, Extendible, and/or Hinged Personnel Work Platform Data RequirementsPersonnel work
platform data shall be submitted in accordance with Attachineit.2.58 of this volume.

Select Status

6.5. Lifting Personnel with a Crane

Personnel shall not ride the hook or load at any time. Conventional methods of reaching a worksite shall b
unless they would be more hazardous or not possible.

Select Status

6.5.1 ManRated Baskets angkersonnel platforms used with cranes shall be designed, certified and load test
operated in accordance with 29 CFR 1926.550, Cranes and Derricks, ASME B30.23, Personnel Lifting Sys
29 CFR 1926.1427, Operator Training, Certification, and U&tan for all lifts of personnel. Manlifts and extensil
boom platforms are also discussed in 29 CFR 1910.67, Vehmlated Elevating and Rotating Work Platforms

Select Status

6.6. Flight Hardware Used to Lift Critical Loads and Clampbands.

6.6.1. Flight Hardware Used to Lift Critical Loads Design Requirements. Lift fittings such as lugs and
permanently attached to flight hardware shall be designed so that the loss of one fitting and/or structure will
in the dropping of theold. If this requirement cannot be met, the minimum ultimate factor of safety shall be 1

Select Status

I T Information/Title N/A T Not Applicable Ci Compliant
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| Flight hardware used to lift critical loads includes clamp bands. |

6.6.2. Flight and GSE Clampbands. Flight and GSE clampbands slibigmed with a minimum ultimate safe
factor of 1.5 x limit load.Limit load shall include the effects of all expected lateral, compressive and tensilg
experienced by clampbands during ground and flight environments.

Select Status

6.6.3. Flight Hardware Used to Lift Critical Loads and Clampband Initial Test Requirements. At a minimum,
the following tests shall be performed on permanently attached flight hardware lift fittings and clampbands
their first operational use at the Rasg

Select Status

6.6.3.1. Clampbands and lift fittings shall be load tested to 100 percent of limit load as an integral part of th
assembly during structural load testing. All components shall be tested together as a gysteticait

Select Status

6.6.3.2. After the load test, volumetric and surface NDE testing shall be performed on all clampbands, lift fitt
components and SFP welds.

Select Status

6.6.4. Flight Hardware Used to Lift Critical Loads and Clampband Data Requirements. Data requirements fo
flight hardwareused tdift critical loads analampbands shall be submitted in accordance with Volume 3, Attach
1, A1.2.5.6.8.

Select Status

I T Information/Title N/A T Not Applicable Ci Compliant
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CHAPTER 7 ACOUSTIC HAZARDS

7.1. Acoustic DesignStandards

7.1.1. Equipment and systems shall be procured, designddperated to ensure that personnel are not expos
hazardous continuous and impulsive noise levels that exceed the limits established by NPR 1800.1, Occupatid
Program Procedures, latest revision, Hearing Conservation Section. In alhcéseshall be at the lowest practig
levels. Any work area where environmental noise level is at or above 85vaEghted or where the environmen
impulse noise level is at or above 140 dBv€ighted, regardless of duration of exposure of humbenpiilses, shal
constitute a hazardous noise area. NASAOGs ahour BWAg
exposure using a 3 dB exchange rate as calculated by the following formula where L stands for exposure le
stands foduration: T(min) = 480/2(185)/3 . Exposures exceeding those calculated by the preceding formula
shall be controlled, reduced, or eliminated through a hierarchical combination of engineering controls, admi
controls, and hearing protectidavices. Noise dose shall include all impact/impulse noise measured up to and in
140 dB peak. The action level is 82 dBA, 8 hour TWA, using a 3 dB exchange rate.

Select Status

7.1. 2. ABuy Qui et and infegral éotthe &ty selEcdos ang design pfrnevwor rmoid
facilities and equipment.

Select Status

7.1.3. Workspace noise shall be reduced to levels that permit necessary directogeesson and telephon
communication. Areas requiring occasibtedephone use or occasional direct talk at distances up to 1.5 m (5 fi
not exceed 75 dBA. Areas requiring frequent telephone use or direct talk at distances up $dt) $hall(not exceeq
65 dBA.

Select Status

7.1.4. Payloagroject shall coordinate with local authorities to ensure that potential acoustic hazards are eval
qualified personnel.

Select Status

7.1.5. Caution alarms and audio warning signals shall be distinguishable by their intensity, duratiorcenarsbbe
compatible with the acoustical environment of the intended receiver as well as other personnel in the signal

Select Status

7.2. Acoustic Data Requirements

Select Status

Acoustic data requirements shall be submitteattordance with Attachment A1.2.4.12.2 of this volume.

Select Status

I T Information/Title N/A T Not Applicable Ci Compliant
Page79 of 464

T1 Tailored

NC i Noncompliant




Annex to NASA-STD-8719.28 Payload Project Name Rev: Basic
RATIONALE/
VOLUME 3: PAYLOADS AND GROUND SYSTEMS REQUIREMENTS STATUS | TAILORED TEXT TR
CHAPTER 8 NON-IONIZING RADIATION SOURCES |
8.1. ELECTROMAGNETIC RADIATION Emitters I
The following requirements apply &ectromagnetic radiatiogmitters unless exempted Ajl 48-109,
Electromagnetic Field Radiation (EMFR) Occupational and Environmental Health Program, any Wing Select Statis

Supplements/Instructions afwtal authorities as identified by the PSWG in conjunction with Range Safety.

The following general categories of RF and microwave radiation devices are typically exempt from reMiew
unless the results of a hazard analysis indicate that personnel and/or an integrated systems hazard gyists
requiring mitigation by design ooperational controls:

- Devices with transmitter power of 7 watts or less and an antenna gain of unity (wtdkées, car
phones, cellular phones).

- RF/microwave radiation devices designed for and operated in a completely enclosed configuratior]
where no operair transmission is possible.

- RF/microwave radiation devices designed to operate in a Hareld, closed loop configuration where n¢
openair transmission is possible.

8.1.1. ElectromagneticField Radiation (EMFR) Emitter Design Standards:

8.1.1.1. EMFR emitters shall be designed to ensure that personnel are not exposed to hazardous energy
accordance with ANSI/IEEE C95.1, Safety Levels with Respect to Human Exposure to Radio Fre
Electromagnetic Fields, 3 Khz. to 300 GAEI 48-109, any Vihg Supplements/Instructiorasd local guidance an
requirements as identified by the PSWG and Range Safety.

Note: Kennedy NASA Procedural Requirement KNR8601, KSC Radiation Protection Program provid
local requirements for KSC.

Select Status

8.1.1.2. Where total protection is not possible through the design process, clearance areas and access cont
established.

Select Status

8.1.1.3. The payload project shall contact the local range and/or facility authorities with responsikiityl Rosafety
and deconflictindeEMFRtransmissions as identified by the PSWG in conjunction with Range Safety and gidERe
system design datess needed for the authorities to evallE#FR levels, determine the hazard potential for person
and ultimately provide approval of tE@MFR system.

Select Status

8.1.2. EMFR Emitter Design:

8.1.2.1. EMFR Emitter General Design Requirements:

I T Information/Title N/A T Not Applicable Ci Compliant
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8.1.2.1.1. EMFR emitters shall be designed and located to allow test and checkout without presenting a h
personnel, ordnance, or other electronic equipment. All systems shall be reviewed by PSWG, Range Safel
local Radiation Protection Officer (RPO)exqjuivalent e.g., Radiation Safety Officer (RSO), and when required ¢
the appropriate approvals.

Select Status

8.1.2.1.2. Where necessary, safety devices shall be provided to protect operating personnel and expose
during ground operatits

Select Status

Interlocks and interrupts are examples of safety devices that may be used to protect operating persomnpel
exposed initiators during EMFR emitter ground operations.

8.1.2.1.4. Faibafe systems shall be incorporated so that inadvertent operation of any hazktBEBREsitting system
is prevented.

Select Status

8.1.2.2. Special Considerations for Electroexplosive and Critical Subsystem ExposureBtectro Magnetic
FrequencyRadiation (EMFR):

8.1.2.2.1. Electroexplosive subsystems shall not be expo$edR® that is capable of firinghe electroexplosive
device (EED) by pirto-pin bridge wire heating or pito-case arcing.

Select Status

8.1.2.2.2. EMFR power at the EED shall not exceed 20 dB below the&gpin direct current (DC) ndire power of
EED.

Select Status

8.1.2.2.3.EMFR shielding of pyrotechnics/explosives shall be IAW AIAAL$3A-2016, Criteria for Explosive
Systems and Devices on Spand Launch Vehicleparagraph5.1.7.3 Electromagnetic Compatibility (EMC): Tk
shielding for firing circuits shall provide a minimum 20 dB safety margin between-vasstelectrical noise and tf
electrical explosive device demonstratedin®rating Shielding for other circuits shall provide a minimum 6 dB sa
margin between worgtase electrical noise and the minimum activation poweatémage rating.

Toverify EMFR emittersin proximitytoE| ect r o Expl osi ve De v isobsystenisiebdody
the EED néfire threshold, an analysis shall be performed in accordance with NASR-8719.12, Safety Standal
for Expl osi ves, Propell ants, and Pyrotechnics,
determine safe separation distances between FRVMRadio Frequency(RF3 our ce emi tter s
exposed ordnance subsystems.

Select Status

| NASA-STD-7002, Payload Test Requirements, defines EMI test program requirements. |

8.1.2.2.4. The effect giayload and launch system emitters on their own electroexplosive subsystem shall be €
by analysis or electromagnetic compatibility (EMC) testing.

Select Status

8.1.3. EMFR Emitter Initial Test Requirements:

I T Information/Title N/A T Not Applicable Ci Compliant
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8.1.3.1. AIIEMFR emitters shall have theditMFR hazard area verified by the RPO/RSO or a designated represe
before the first operation and/or test.

Select Status

8.1.3.2. Safety features shall be tested, verdietidocumented before first operation/test.

Select Status

8.1.3.2.1. Test plans shall be submitted for review and approval to the appropriate local safety authority as
by the PSWG and Range Safety.

Select Status

8.1.3.2.2. Tegtesults shall be submitted to local safety authorities as identified by the PSWG and Range Saf¢

Select Status

8.1.4. EMFR Emitter Data Requirements:

8.1.4.2. EMFR Emitter Design and Test Data. The EMFR emitter design and test data requirements sha
submitted in accordance with Attachment 1, A1.2.4.10.2.2 of this volume.

Select Status

8.2. Laser SystemgClass 1M, 2M, 3B, and 4)

8.2.1. Laser System Design Standards:

Select Status

8.2.1.1. Laser systems shall be designed to ensure that personnel are not exposed to hazardous emissions i
with the requirements of ANSI Z136.1, Safe Use of Lasers, 21 CFR 1040, Performance Standards for Light
ProductsAFI1 48-139, Laser and Optical Radiation Protection Progeard local guidance as defined by the approp
local authorities as identified by the PSWG and Range Safety.

Select Status

8.2.1.2. Where total protection against exposure is not possible through tinepdeséss, clearance areas and ac
controls shall be established.

Select Status

8.2.1.3. The payload project shall contact the appropriate local authorities as identified by the PSWG in co
with Range Safety and provide the laser sysiata for all Class 1M, 2M, 3B and 4 lasers apdrations data for us
in evaluation and @proval of the laser system. The appropriate local authorities shall evaluate laser lev
determine the hazard potential for personnel.

Select Status

8.2.2. Laser System General Design RequirementRequirements found in ANSI Z136.1 apply to &d M, 2M,
3B and 4 laser systems that may pose harm, unless exempted by 239.28e following requirements apply to g
laser systems unless exempted by the appropriate local authorities as identified by the PSWG in conjunction W
Safety

Selet Status
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The following general categories of laser and LED devices, products and systems are typically exempx frq
emitted laser radiation hazards:

- Class | and Il laser devices and products, except for those that allow access to other clakses of
radiation during servicing operations, provided that the laser product is maintained as a Class | of|ll
laser product through its useful life.

- Service Group 1 (SG1) fiber optic devices/systems.

- Laser Pointers (Class Il), laser printers, laser copigirmage scanners, CD ROM players, and other
devices, such as those as defined and operatéddNRD 1860.1, KSC Radiation Protection Program

8.2.2.1. Control measures shall be designed into laser systems to reduce the possibility ekposuaa to
hazardous laser radiation.

Select Status

Interlocks and interrupts are examples of safety devices that may be used to protect operating personnel and| £xp
initiators from laser emissions.

8.2.2.2. Faikafe systems shall be incorporated so that inadvertent operation of tlsydteseris prevented.

Select Status

8.2.2.3. Automatic, independent, redundant controls shall be provided to positively prohibit harmful radiati
areas outside the intended operating area.

Select Status

8.2.2.3.1. Mechanical stopsluarriers shall be used for Class 4 laser systems that may lead to a catastrophic |
the event of a mishap.

Select Status

8.2.2.3.2. Electrical/software inhibits shall be used to shutter or shut down the laser before or when mechatr
are encountered.

Select Status

8.2.2.4. In addition to automatic controls, emergency laser shutdown or shuttering capability shall be provide

Select Status

8.2.2.5. Emergency shutdown or shuttering shall besééd or redundant.

SelectStatus

8.2.2.6. Laser platforms shall comply with the requirements for mechanical ground support equipment used
critical hardware as described in Chapter 6 of this volume.

Select Status

8.2.2.7. Laser system mounts installed on movirgjrborne vehicles shall be designed to compensate for the m
of the vehicle.

Select Status

8.2.2.8. Heating effects on unprotected laser platforms shall be considered when siting and setting eley
azimuth stops.

Select Status

8.2.2.9. Hazardous materials used in laser systems shall meet the ground support requirements of Chapte
volume.

Select Status

I T Information/Title N/A T Not Applicable Ci Compliant
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